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NUMBER feems to have fbme affinity to fpaceand 
duration. Space is indeterminate, donation eter- 
nal and namber indefinite. There are ph^es in fpaoep 
times in doration, and quantity is defined by numbers. 
Portions in Space reipej^ng magnitude are expreffibfe by 
nhmben, periods oi time^ as pordons In duration, are 
affo explained by number^-. Herttq itmay l>e inferred, 
that eveij thingtfaat is the o^jeCfc offeliffc or ^^rception, 
whedier extenl^n,dm-adon, magniittkdfcj ihotioti,^Areiglit 
dr nie^ure,bon%rv^ the affiftance of ptukibets to m»ce 
our ide^ thereof inteliiB[%l'e. "^jpace indeterminate has 
inichtrlhteginmng or eh%nj^r^ "we dm ffappofe a poxht 
any where to be a cetaterin%ace, Stttd "Bicre begin our 
fcckobii^, "whence HaiftbetB becoine neoefiaiy to deEiie 
all exicftded dftftanees ftom thast point ;. Bat toipeak ef 
^le limits of 'ijpaoe is abfi>lateiy unintelligible. The 
iQtle&c iaftant m doriKion mtiy bt confidicred as a fixed 
£ R A ,to reckon from, fbrwaids or backwards, and portions 
jof time in years, months, &c. may be defined by num- 
bers : but the laigeft conceivable magnitude occupies 
no numerical' jpait of ^ace, neither does the longeft 
ftated period or time income any numerical part of 
eternity. One or unity, is die beginning of num- 
bers and may be aagnented, by addition of more units 
or parts of an vmit ; ' or it day be diminished by a 
fubtradion of its jparts ; but the uicimate fam or 
maximum in the firic caffe fails not within our com pre* 
kenfion, nor in the latter cafe is the leaft part or mini<« 
mom by us affignabie. So that any poopoled number 
» i« 
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is only great or fmall iiv a relative (enfe ; here wcf 
would be underflood to (peak of whole and broken 
numbers or fi^^Hons vulgar an^ decimal, when we^ 
alledgethat number has neither maximum or minimum. 
Whence we conclude that time flows evenly, and periods 
hereof are meafured liy real or apparent motions;* 
as years by the fun's ^parent annual courfe ; days by 
the apparent diurnal motion of the fun ; and the final- 
ler portions of time by pendulum and fpridg machines. 
Space is every where, and all pbje^, terreftrialand 
celeltial, are in (pace; but to /peak of their magnitudes, 
diftance^, motions, rotations, and other affections, opens 
too large a field for our preient purpofe ; only it may 
be obferved that numbers are fo blended and intermixed 
with all knowledge, that very little can be known with- 
out them. 

Therefore fetting afide time and /pace that we may 
confider number, weight, and meafure more diftindly. 

Number defines how many, weight how much, mea- 
fure how long ; and if weights or meafures are equally 
or unequally repeated, the afiiftance of numbers is called 
in of necemty to define how often, and without doubt, 
necefiity, as me parent of invention, originally brought 
men to an acquaintance with numbers. 

In the fij'fl age while nunkind where in one family - 
under one head or governor, there was no need of. 
mnch acquaintance with numbers, arithmetic or geo- 
metry ; but when the i^ family divided, and began to 
fettle, undor diffindl) heads or rulers, in tribes or claflfes, 
this would introduce a divifion of property or flock, and 
the aid of numbers would be requifite to afcertain 
how many, or how mnch each tribe or divifion had ; 
ard altho' it cannot be fuppoied they divided the ground 
Ot* lurface of the earth by the modern method of acres, 
roods and perches,yet might not each clafs or tribe have 
a right alloted them of ^o many hills and valleys ; or 
a right to fo many fprings or lakes for the 'luHenance 
of their live ftock. And as every individual began to dif- 
tingnifh his property, it became necefiary for men ta 
betake themfelves to different i>ranches of bufinefs,. 

whence 
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whence the origin of trades ; a*d confeqiieiitlyy u the 
number of people increaTedy whkh would be quick* 
Gonfidering their loneevity, necelBity would piiint 
them out various employments! in cenjun£tion with 
their Several capacitiet and inclinations ; (b that when 
the earth did not produce a fufiiciency, for its needy 
inhabitants without culture ; hnfbandry or agriculture 
was intro du ced, in order to improve the foil ; and when 
this became too heavy and operoie for men to effeA by 
manual operation : Cattle, as hories, mules, afTes, and 
oxen, were by art and induftry, made fubfervient to the 
promotion of agricultnre ; this introduced various ma- 
chines for that purpofe, as Plou£^, Harrows, Sled^, 
Carts, Sc,c. whidi gave birth to variety of mechanics, 
artificers in brafs and iron ; add to this, the diverfit^ of 
feafons and c^'mate, begat Archite61ure which required 
a longM of neceflary tools, for cutting, fplitting, di- 
viding of wood, and framing binding and fafining to- 
gether their houics, or habitations, which probably 
condfted originally of timber either totally or in great 
part. 

Thntinfrocefsofttnek became neceflary for men to 
Barter or nve in exchange one commodity or article for 
another, this required the affiftance of numbers ,^ to ad- 
juft the quantity by weight, or meafure. When'iilver, 
gold, or other metal was to be bartered or exchanged, 
for the other ncceflaries of life, then to aflign quantity, 
weight and numbers took place, and the quantities of 
liquids as wine or oil were determined by meafure, and 
how often repeated by numbers. 

When many families or tribes fettled either defignedly 
or accidentally under one head, or king, and luxury got 
lboring,'many things were wanted, that could not begot 
at home, ib that it became necefTary to travel in qucfl: 
of thofe thines^ by land on foot, and with beails ' of 
burden, as horfes, aiTes, camels and dromedaries, alfo 
by water in -(hips or veflels on the fcas, to procure either 
the real or imaginary articles that the cuilom of the 
limes required. 

a 3 This 
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This introduced tfade and commerce, fo dot the ufc 
of numbers became more nece/Tary and confpicuous in^ 
all branches of buying, felling, and bartering. The 
fame parent i>/«. neccflity, that introduced numbers 
alfo . produced Geometry, and- Menfuration ; for, as 
mankind for conveniency fettled on* the holders of 
rivers fubjeft to annual inundations or overflowings, 
which fwept away all land marks ; the property of in- 
dividuals could only be afeertained by Geometry, and 
its fifler icience Trigonometry with Menfuration, or 
Surveying. 

The art or fcience of computing by numbers or Arith- 
metic was without doubt among the early inventions ; 
yet hiflory gives us Kttle intclKgence either in regard ta 
the author or time r Some have attributed it to Set h, 
others to Noah, and the Turks to Enoch whom they 
call Edris ; but themoft approved conjecture is, that 
it had its rife from the introdudion of commerce and in 
confequence thereof fix its Epocha with that of the 
Tyreans who flourifhed about a thonfaiid years after 
the flood. JosBPHUs tells us that Abraham tanrhtt 
the Egyptians Arithmeac,^ duriig the interval of his 
Rejournment in that countnr ; but whedier Abraham 
Jeamt it of Noah, or of fomc other, or he was the 
inventor, he doth not fay. P l i n y and S t r a b o alledge 
that the inundations of the Nile gave occafion to the 
origin of both Aridimetic and Geometry, however the 
Egyptians greatly venerated both, and commited the- 
care of thofe arts to their priefts, who founded their 
Theology on them. 

The Gijeeks borrowed their knowledge of Arithmetic, 
from the Egyptians, and Pythagoras built his 
Philoibphical Syftem upon numbers, affirming that the 
nature of numbers extends through the whole univerfe 
and that the knowledge of the deity was dofely connect- 
ed with the knowledge of numbers. 

Howbeit the antient Arithmetic we believe fell far 
ihortof the modem ; their notations muft havie been im- 
perfeft, their operations abflrufe and tedious as they 
wantiedthe cypher, or a character, that> of it felf figni- 

fics 
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^ nothing, to fill up a place and chanf:e th? v:i!ue of 
their numbers locally in a decuple progieJiuzjy their 
ieries • extending only to nine. 

It is generally believed that we owe our preient no« 
tation to the genius of the eailern nations, and received 
it from the Arabians, who learned it from the Indians, 
But when or by whom it was ficft invented cannot cer- 
tainly be known. 

It appeared in Europe before Jnmtm Chrifti looo, and 
in Britain before m ^q. The oldeft treatife extant on 
the theory of Aritlnnetic, is the 7th. 8th. and 9th. 
books of EvcL I ITS Elements, where he has delivered 
thedo6bine of proportion, and that of prime and com- 
pofite numberti Euclid lived about 330 years before 
Christ. The next of whom we know any thing is 
NicHOMA'CHus the Pythagorean, who wrote a 
treatife on the theoiy of Arithmetic coniiiling chiefly of 
certain kinds and ciaiTes of numbers, as plain, folid, 
triangular, qoadrangolar, and other (pecies of figu- 
rate numbers. ■' 

BoETius Ac Philofbpher, cotemporary with' Eras- 
mus and CoPERNicJus, isdie next remarkable writer 
on this fubjed. After the Arabian notation was 
known in Europe many wrote on the theory and prac- 
tice of Arithmetic, efpedally in the 1 ^thr century, 
after the- invention of Printing ; ib that as learning 
advanced in Europe, fb. did the knowledge of numbers,. 
which by degrees received great improvement. Since 
the year r6oo in Italyi France, Germany and Britain, 
writers have been numerous and jet the fubje6l: .is not 
exhaufted nor arrived at perfedion. Geometry, faid 
to be the mofl excellent fcience in the world, as be- 
ing the bails or fbtbdation of all foreign trade, and 
on which all arts depend, is faid to be invented by 
Jabel the^bn of Lamech. and Adah, that heand 
Tubal-Cain and Naam^ah together wrote on two 
columns the arts of Geometry, Mufic, Working in brafs 
and Weaving, which being found after the flood of 
No A if, by He r m a r i n b s afterwards called Hermes 
the fadier of wifdpma who taught thofe fciences to 

- ■ others. 



olken. Tlie miglity Nimrod king (if Babylon under- 
fbod both Gcomedy, and MaAmry. 

Abraham was alfo a Geometer, ttltd taught it the 
Egyptians when he was drove Either by a famine 
aboat ¥9z6. years before CHRisf. Hiham the chief 
inipe^r over the workmen of Soloaton's temple was 
anexodkn&Goomcter,^ was Git ecus his cotcmporary 
a curious mafon, and a workman at the 'temple. 

England w» little «eoqiiaintied ^th this noble 
fcience until die tone (^ St. Alb aw ; ^d Geometry 
made no great progrefs tin til the time di^ Athelston 
king t>f England about the year 924 me<-eftabli!ihed it ; 
he was -a great admirer of Geometry 1 stnd jis faid to 
have read leSures oh chat fioih|e£t to odiAs. Some 
alledge this !R:ience had ity oi^n amon^ die Egyptians^ 
who were of «eceffity kd te Ine iayentien thereof, as 
a remedy for the confnfion that htt^petted in their lands 
occafioned by the inundatjohs of'ttie rhrer Nile, which 
carried away all boartKiaries and ^cfiM^idl landmarks 
or limits of their poiTeffions. 

Geomftey in ^1006^ -of thnc jMEfled ^ot «f Egypt 
into GMce, where it received addmonal isij^rovemeni^y 
ki dietiARe of TflAx'ts Milb^iVs, aibout 6ooyear» 
anteQ?dait to die ChriHian Ei«, «2ib£utM.r6 abbat 300 
years Wter'grctitlyenrkhed that fcienbe, tubd eora^iled 
his Eteiefits df Geometry, ; that are fe exteiilively 
iifeftil and fo oniverfally admired, as to be tranflkted into 
moft <>f the modem Languages. 

Thi'tJrtdnfivc utilit^ ofnuinbefs is cohfpicnoufly 
cvi(i<*At in every b^terch tX bufiiids ; dieir aid is 
called upon by 'every tradieffiian, and every mechanic 
borrows affiftahc6 from.tfrem. So.ihit the utility 6f 
ftUttibers more loudly prodaim^ thett tRgnityHind worth, 
difcn doiii their Antiquity. AftthtPeWc is the grtnd 
Regulator of all ^e v^ous complex and ittlAcate'taodes 
or traffic, commerce, aitd' merchandized ; all duties 
cuftoms/exdfefsidues, tollsknd imi*ffts, upon all exp6rt^ 
and imixa'ts, b(ith coaft ways and tiver feas, to our ownr 
plai^tatiOns, or to foreign "ports, with all draw backs, 
deb<entaies, bodntiesr ptentatutis '%c; etaUHhed by dte 

legiflature. 



PREFACE. vii 

It^ilatore, ire therriiy regnktedy adjaAed, tndtfeer- 
tained to die moft minute exadnefs. The monied men, 
of all kinds, banken, broken, fa^ton, dealers in ftocki 
and funds, the ufaren, purchafen- of annuities, or pen- 
iions, now commencing or in reverfion, all ftand inaebt- 
ed to the aid of ArithnBetic, by it are calculated all 
interefts, funple and compound, at what ever rate per 
cent affigned : likewife all oommiflions, infurances* 
difcounts and equation of payments. By it merchants, 
fadors, dealers, and other traders are enabled to barter 
or exchange one commodity for another ; al(b to adjuft 
their fhares of gain or lofs in trade according to their 
refpedive docks, and time, in company ; and further 
to exchange the coin of one country for that of another, 
by means of bills of exchange. The nfe of numbers 
appears in every branch of the mathematics, as in 
menfuration of all plains, folids, and the furfaces of 
iblids, in furvejdng, ganging, dialing, geography, 
navigation, optics, arwt&ure, perfpedtive, mecha- 
nics, afbonomy, pneunutics, algebra, conic fedtions 
and fluxions. 

The nfe of Arithmetic extends to politics, as the, 
calculation of the pnhlic revenues, number of people, 
extent and vaijxe of land, taxes^ trade, manufadures &c. 
It calculates the riches and (Irength of Kingdoms, 
confequently theit force. and power for ofience ordef- 
fence oy land or fea, (6 that by numbers are all things 
regulated and adjufted, that are , capable of weight, 
meafure, motion, or variation. 

The ufe of Gcomctnr and Trigonometry ia.ib ^ani-* 
feft and extenfive. in all the parts of the mathematics, 
that he muft have made fmau prrerefs therein, who is 
not fcniible of it. Their help is caUed in, upon ei^er/ oc- 
cafion, and their great utility is clearly apparent in cal- 
culations of all forts upon the earth, upQn theibas, and 
in the Heavens. 

By them the diftances of objeds upon tfic earth may be 
accurately known,, if they can but be feen ; altho' other* 
wife inacceffible ; likewife, the Geographical and. 
nautical diHances of places on^thfeearth with thdr bear-' 

inga 
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Ingt and pofidbns to one anodier. Navigation ^pfm^ 
entiirly vopcn thein. Surveying and -DiaBng owe their 

Ereateil exrtdinefs to them ; and they are of fingulatr' 
rrvice in military aftiurs. 

Upon the wings of Trigonometry ( ikys Plato) we 
mount up from uie Earth to the Heavens, fneafore the 
diftances of the Planets and Stars ; range thenrin thcii* 
proper bfder, and without it the ftfns of Urai^ia 
might tferbw away their InfthirtiiEfnti 'feeh' books and 
tawes ; or rathcfi" without it they wo«ld never haire 
had any fbch tlihigs ; and eohfeqnendy mankind had- 
remained ntterly igliortnt of this moft beautiful fyftena^ 
of the wWrfd ; 4tnS alfo of the extent, mf^gnitude,- smd 
form of our globe. In fhort <j€ometly and Trigono-' 
toetiy areVf firth tmive^fal ufe and extent, that it would 
I^ an driu)e(s taSc, *tb 'tnttititratc '•aH thfe inttiwst- 
pnijoteto wh%dit!iey'«t fuWeiTient, Sftrd theriWft 
Mpe/fttlttfcrafathe^'ofhl^ ifffoxASi bt 6b^ 

ihite and inft^l'ftcant "^dttytft th^m. 

'The Wenfuratibn t)f plairr turfaces is e\ad<mtly UKc- 
ful to every mechanic, and tradpfman th^t is paid for "his- 
iwjrk hy meaftue y 'fbr ihftahcc, tOi ArS<fee«(, as 
Joiners^ Cai^pefFfters, Mafons^'MAlayersy. ShttetB, !*£»- 
Ifcrs, Giaficr5,Pscviom5, 'Painters, (Sliders, PUtiftcrcrSr 
RendlCicrs, &c. 

Its uie IS alfo evident an 'Smveying, leaning and^ 
^iddiisg of Lapds, Commons, Paftares &c. in brder ta 
afiign each perfonliis due {hare ; "by this art are plans 
of Noblemen's and Gentlemeifs eftates obtained, their 
bcrandsM^ dfi^jft£ti^ title quantity defined, with the^ 
£tnation and diflances of their fevend confHtuent parts* 
To liiis nfeful altwc arc indebted, for all maps, and 
dilawings of Cotmtries,. Sjngdbms, Continents, Ifknds 
&c. u^ereon bjr tketnfes of ^aiellud ddvtoall theh" 
BocmKiaiies,'cnitir 'Cities, Towns, Cflftles, Cmtrches,- 
Mountains, Valleys, Champains, Forfcftis, Woods, 
lioads, Kh«rs, Lakes &c. in minxtore, 'caltfolly pre- 
. finrvdug the pn>^ i«fio of sfagnittide, extent, luid hiear- 
iigt. From this ekcellentibmeiare' obcidiied, Chans 

Roads 
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fioads. Capes, Galpbs, Sands, Rocks, in die S^a &c. 
according to their true ikiuticn and dillanccs. Henc* 
die modern Geo^pher and HiftoriaBy can better 
defcribe, the fituauon. Extent, divijfionandfubdiviiion, 
«f jthe moft icinofee coantrks and kingdoms of Afia, 
Africa, or Anwrica, than moft modern travellers, with- 
out the affiftanceoi ibck helps as here recommended. 
To thisATt we aie indebted, for that knowledge by which 
the yowig iWideat, though never o«t of his dofet, can 
di^offe of Latitude, L^iigitude, bearing and^iUknces 
ofreaiot»IilandsanidCQuntnes, with furprifing acco- 
racy »id diftin£tion . 

Menforation of l<>!ids, is an art by which the content! 
of all ioKd bo^es are obtained, as timber, ftone, &c» 
jand the capacities of all vefieis regtihu- or irregular the 
burdens ot all ihips, veflelt or boats. Whence all young 
(ludents defigned&r officers in the exciie^ and cuftoms, 
onght to be well ac<|naittted therewith, both in theory 
And pradUce to qnalify them for their intended ftations, 
ihat ^eyflaay be abk to ferve the king, their employer^ 
with integrity and fidelity ; and that die fubje^ whole 
maiiii&£)>ures or mevdiandife they im^d, may have 
joilice done with the-flrideil hone%. 

The Geographer calls in the affiftance of Menfuration 
to detem>ine the Arei^ or contents of the Zones and 
climates of the Earth. 

The Aflronomcrn^furesthediAancesofthe planets 
from the S»in, aikd fVom the Earth, and from one ano- 
thi^.;.he fdfo meaiWs the quantity and duration of 
Sol^r ^d . Lunar edipies, the motions of the planets 
in tMfiiO^biti, afllgmng their periods and feafbns, the 
time of gyrsMioa on their asds, aiSgnin^ thereby the 
dH«»lioft ofdaysaod nights &c. It aMsin foretelling 
ecHpfoofSiui and Moon, the apnuUes of the Moon to 
tl»- planets or fuoed flars» Gcciutadons, Tranfits, and 
alpeoa of the planets. 

Arithmetic, Geometry wi& Tr^Onometry, and 
Menforataon are die>thrae,maiix^piUart of MayMmatical 
iuid Philo^j^cal fanewledgo; of diey are the true fteps 
Qr gradations by which young ftudentSi may aftend 
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to true and ufeful fcience ; j^y them the learned of all 
countries, in every age, have attained to fuperior 
knowledge, and have foared above the capacities of 
the vulgar and illiterate. They are as -it were the 
keys on one liand that unfold or open the intricate wards 
of the moft valuable treafure, a treafiire inexhauftible, 
a jnine fuperi(»- to that of jdiamonds ; here, as in a glafs, 
are beheld part of the works of a Being infinite, 
omnipotent and omnifcient, worthy of the moft profound 
adoration. And again on the other hand they open 
accefs unto t^ade, to commerce, and to conqueft ; to 
many they are particularly neceflary, and ufeful to all. 
And this performance is particularly adapted to the 
improvement of young fhidents, by prelerving the 
directive and inftrudive part, without the demonftrative; 
referving that for the fubjedl of another opportunity, 
ihould this meet the approbation of my fnends, ahd 
fubfcribers, and be judgoci of jeal utility, to the young 
Hudent. 

r Should this method of treating th^ ikbjeds be 
thougltt by fomcdefedlive, I am not infenfible thereof, but 
kave prefered it on account of the expeace, tluit would 
neceuarily have attended, if its bulk had beea doulji^ed. 
By this means more ufeful knowledge is broueht with- 
in the reach of the common dais of young ftudents ; 
for a perfon that can muldply the half periphery of a 
circle by its radius, will obtain the areaor content there- 
of as accurately and as foon, as he that can demonfbate 
the circle to be equal in area to a triangle whofe bafe, 
and perpendicular are re(pe6^ively equal to the circled' 
periphery, and radius ; even as any Mechanic knows 
the ufe of the (quare, and woiks as perfedly by it, as 
he can do^ that knows its conftru6tion depends on the 
erefUon of a perpendicular line. Whence it is prefumed 
that all the rules in this treatife may be depended on, 
and are as accurate and near die trutli, as is reauifitt 
pr neceflary in the common affiurs of buying or felling, 
jlMijing «r receiving, ^. And more lo, particularly 
in all kinds of nenfuradon, as we have explained the 
Aatare, ufe, and opcniaoii tf dcdsial intends an4 
iSitolftDey, &€• ' 

It- 
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Tn this work we have (hewn how all operations in 
arithmetic may be performed by addidqa and fubtrac- 
tioii only, and that multiplication is only a contradion 
of addition, and divificn a contra&ed fubtraAion. Hert 
15 pointed out moft of the ufeful contradions in the 
rule of three or golden rule, in pradice in interefl 
accoontSy in Vulgar fradions, with the Extradion of 
roots. Square, Cube, and Blquadrate roots &c. alio 
Multiplication, Divifion, Involution, Evolution, and 
jPioportion by Logarithms. Likewife the application of 
Becunals to Interdiy £mple and compouna. Annuities, 
penfions in aircars, their prefent ^xuths, immediately 
commenced, and in itvernon ; the ufe of the fqnare 
and cube roots in variety of articles ; the application of 
Logarithms to Trigonometry, Longimetry, Altimetry» 
and compound intcieft. 

Here will be found the moH ufeful praAical problems 
in Geometry, refpeding lines and angles, with the con- 
ftrudion of triangles, right and oblique with the variable. 
dataaca»ding^ to the feveral ca£;s ; being the foundation 
of diagrams in Navigation, Sec. 

InTrieonomclry are infcerted proportions or anolo- 
gics £ar& rdpedive data in each cafe, aiiy poiTibie fide 
being made radios, with the method otTolation by 
Natural fines, and Digarithms, alio In (Irumen tally, by 
GurTias fcale wim^ compa/Tcs, or by the Hiding 
Gunter ; being neceffarily preparative, to na\ igation 
and the more accurate part of furveying. 

In menfurarion, plains and fblids are defined^, di- 
menfions, pointed out to be taken, rules infcerted 
for computing, the areas or contents of the former, and 
folidides of the latter, with examples correfponding . 
thereto, and method of folution. 

The meafjurement of boards, plank or timber by the 
pen, bv fcale and compares, and by the Hiding rule^ 
with the works of divers artificers according to the 
culloms of their craft- 

To which are added. 

The common notes of the grcgorian kalender adapted 

10 the new ftili?, ihcwing how to find the golden 

b number 
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number, dominical letter, cpaft, leap year, new> 
and Full m(^ons,the moon's age, and foutning, with 
an cafy method of finding the fun's place any day, 
plac? of the moon's nodes, and thence to find any full,, 
or change whether either fun or moon will be eclipfecL 
or not. 

Alfo an epitome of an almanac, and thp method 
by which it may be made perpetual, by which may be 
found in lefs time than a minute, the day of the month 
in any year to come. 

To which we have addrd a table and its ufe, by 
which any perfon that can caft a money account by 
addition only, m^ ITnd the price of any number of 
yards, fei5t, pounds, ftones, hundreds,, gallons, hogf- 
neads, tuns, &c. from one to a thoufand, at any pnce 
from a farthing to ten pounds, confequently by this 
Cable anfwers may be tonnd to ieveral milions of 
difierent queftions. 

It only now remains to make an apology, according 
to cuftom for the publication of this coltedion in the 
form it now appears, after fuch a number of books oo 
thde fubje6ls. 

I ft Some authors have treated on numbers only, as 
Hill, CocKiN,HuTTON, WiNO ATI, Addingtoi* 
Malcomi, but thofe feperatc come not under 3s. and 
and from that to 1 2s. 

2d. Others have treHted of geometry, trigonometry, 
decimals, logarithms, . aiid the extradion of roots, 
as Martin, Emerson, Whiston, Euclid, 
Hawnby; Ward, &c. which alfo coft from 4s. 
to i2s. each 
3d.. Others have treated ofmenfuration, as Hawney, 
HuTTON, Robertson, Fletcher, &c. from 45, 
to f4s. 

4th. None of thefe that I have feen have explained 
the nature of repetends, and circulating decimals, or 
ihcwn by an eafy method when eclipfes of the fun or 
moon happen ; with fevcral other things that might be 

enumerated. , , .. , u 

cth. To purchafe all thefe authors would require 
4 guineas at Icaft, in which you would have feme things 



not 
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not to be fband in the poclcet coinpaiiion» and iome 
things woald be wanting that the pocket companion 
fupjSys, but here you have at the expenceorhalfa 
crown every thing of real aie> to form die man of trade 
Of bufinefs. 

6th. Confidenn? the expence that attended pur-^ 
chafing a ufefol 'airofltment'"of books on thefe fabjefks, 
I thought a few lei Aire hoars could not be better ao-^ 
ptyed than in compiling die pocket companion, tor 
the fake of the common clafs and* the ^:eat number of 
wididows fens ; that are to be found in all fea port 
towns and their environs^ whofe parenta or guardians 
cannot well fpare five fhillkigs to lav out iv books for 
their improvement in this molt ufeful knowledge. 

7tlv There are but few fo deftitute of friends, lela* 
tions CT weU wilhing and well difpofed neighbours- 
of ability to make a prefent of the pocket companion, 
to the need)r youth, that are willing to add induiby to- 
a capacity in order to acquire fuch ufeful knowledge, 
as may <^ualify them for bufinefs ; fb that this book 
tiio' (mall may become a valuable gifl. Should there 
happen in our neighbourhood any fuch diligent ftu- 
dious perfens deftitute of ability and friends, on appli- 
cation to me they (hall each have the loan of one gratis 
for a few months, fo long as the number fet apart for 
that purpofe are undifpofed of. 

L^ly. The pocket companion has been gradually 
improving into the prefent form, thro' the courfe of 
my pradice upwards of twenty years, fb that now being 
of age it is hoped that it will be of general utility, both 
to the young ftudious learner, and to the young tutor* 
As it contains every thing that is of real ufe, ncceifary 
to come into a learners book, and but litde that is fu« 
perfluous. Should the examples in fome rules be thought 
too few, that defeft may cafily be fupplied by the 
mailer in the coaHb of teaching ; As a greater number 
of examples would have, occupied the room of things 
more immediately ufeful, and of more confequence. 

To conclude, we thankfully acknowledge the kind 
alliance of all our generous fubfcribers, hereby fbli- 

citing 
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citing, that on perufal of thefe iheets, they may be 
kind enough to favour us with a line of their approba- 
tion oil the contrary; of if on e^aoiinat.'on ^^y materi- 
al error, defect', or omifion, appear foch information 
ftiall be gratefully received, in order that the next 
impre£ion may be altered, amended, of improved ac- 
cordingly. 

'• As I am not co^fcious of any faults commited in t\ui 
piece} I hope there arc but few, though in fuch a vari^ 
cty of articles k is fcarcely poffible but fbme will eicape 
uDoblerved, Tfaerefofe I mufl: deiire the courteous and 
gcodnatured reader (for whom it is written) th*tt he will 
rather Jkindly inform me of the errors, aind defers in 
t^s piece, than ccnfore and condemn die book. For as 
truth is what I feek, it will be a pleafure to reira£t or: 
coi|e£i any thing herein, when it appears to-be incon- 
iiftent with that^txr the renfon of things. 



JOHN DRAPER,: 



JTHirE HAVEN, 
^ May 12th* . 
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^>«-X-«'X'«-X4^X^;J*Xr^;^^^^*xJ 
THE 

YOUNG STUDENT'S 
POCKET COMPANION. 

PART I. •■ 

Of A R/r T H M E T I C. 

The I-k T R O D U C T I O N. 



)S(>»<)5? R I T H M E T I C is the art or fciencc 
X"^***^X ^ cemputing by numbers, which in the 
^4*^ I A J ;!8^ various branches of* trade and commerce, 
y(^^^X is fo extenfive and univerfaHy iifeful, that 
y^OK^^l^s ^^^ attempts of my pen in praife thereof, 
would rather be calling a gi<^om apon 
its merit and dignity. 

To underftand this art it will be nccelTary to explain 
certain Sign^j Figures, Mark3|j?|ir Charaders, which 
Arithmeticians have adoptc d intallieir works. There- 
fore this mark or iign ZZ is the fign of equality, as 
Fiv^ fliillings ziOne Crown. i~One, zzz- Two, 3= 
Three, 4= Four, 5 zrFive, 6ii:Six, 7::::Seven, 8;=- 
Eight, .91Z Nine, 0:= Nothing of it felf, but when o or 
cypher or cyphers are placed after ocher figures, their 
£ value 



a Notation and Numer atiow 

▼alue is increased in a tenfold proportion, (6 that io:=: 
Twenty, 30^:1 Thirty, 400 zr Four Hundred, 5000 
=FiveThoufand, 60000 zi Sixty Thoufand, 700000 
m Seven Hundred Thoufand, 8000000 zz Eight 
Milion. This mark + is the fign of Addition, and 
is called Plus or More, as 4 + 8 z: 12, and 24 + 11 
ZI 35. —-is the fign of Subtradion, called Minus 
or Lefs, as 18 — 11 ii:7> 842 — 521 Z1321. 
X is the fign of Multiplication, as8 X91Z72. -=-is 
die fign (» Divifion, as 72 -f- 8 zi 9, or ^ * — 5, 
Proportian is thus exprefTed as 2 : 6 : : 8 : 24, i^tA 
thus, as 2 is to 6 fo is 8 to 24. 



Notation and Numeration. 

BY Notation is underftood the method of cxpreffing 
in writing, numbers or quantities ; and Nume-» 
ration is the art of eflimating or propounding any 
number. The charadlers whereby all numbers are 
cxpreffed are the ten following, i. 2. 3, 4. 5. 6. 7. 
8. 9. o. The firft nine of thefe numerical notes have a 
local value afljjgncd them, that they may not only expreft 
Units, but alio Tens, Hundreds, Thoufands, &c. as 
in the fubjoined Table. 

Units -9 

Tens ----- 98 

Hundreds ----^- ►.--- 987 
Thoufands 9876 

Tens of Thoufands 98765 

Hundreds of Thoufands 987654 

Milions --. - 9^7^543 

Tens of Milions -^Bt 9^7^S^3^ 

■Hundreds of MiljiJp? ----- 987654321 

TJioufimdsofMiliofts 9876543219 

Tens «f Thoufands of Milions - - 9876543 2 1 98 
Hundreds of Thoufands of Milions - 987654321987 
Miticms of Milions or Billions - - 9^7^543^ ' ^345 

It 



Adt>ition of Numbers. 3 

It may be neceflary to fay fomething of Number 
prtvioQs to Arithmetiad operations, by way of defini- 
ticm. Therdfbre ift Number in Arithmetic is an 
aflemblage of ieveral units» or things of the iame kind, 
as FivejSundred and Fifty Five men, are expreffcd 
555 men, &c. 

2d A whole number or Integcral. 

3d A broken or FradionaJ number. 

4th Prime numbers arc fuch as arc only divifible by" 
^imty, as 5. 7. 11. and numbers are faid to be prime 
among them^ves, when they have no common mca- 
fare, but unity as iz and 19. 

5 th Perfed numbers are fuch, whofe aliquot parrs 
taken together, make thofe numbers, as 6 and 28. 
The aliquot parts of 6 being 3. 2. and i =: 6 ^ and 
thofe of 28 being 14. 7. 4. 2 and i rz 28. 

6th ImpcrfeA numbers are thofe whofe aliquot parts 
together make ekher more or le& than the whole, di- 
itinguiflRd into abundant and defedive, an example 
in & former cafe is 12 whofe aliquot pasts 6. 4. }• 
2. and 1 make 16 ; and in the latter 10 whofe aliquot 
partt are 8l« 4. 2. l. make but 15, 

7 th Aplaiaanmber arifes out of two other numbers 
thus 5 timt% 4 is 1 2, a plain number. 

8th Cardinal numbers are thofe which exprefs the 
quantity of units as i. 2. 3. 4. .&c. 

9th Compound number, one divifible by fbme other 
number beiide unity, as 12 which is divifible by 2. 3. 
4. and 6. 
" 10 Rational number is one commenfurable with 
unity. 

1 1 An Irrational Number is tme incommenfurable 
with unity, called otherwife a Surd. 

1 2 An even number, that which may be divided intd 
two equal parts without a fra^liM^. \^^ 20. &c. 
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# 



TH I S is the firft of the four fundamental rules in 
Arithmetic, or operatioms of that fcience, and 
B 2 fhews 



4 Subtraction of Numbers 

fhews how to find the fum of any two or more numbers 
taken together, according to the eftablifhed Notation. 

The Addition of fingle h ambers, or thofe coniiftinc 
cf one digit only is very eafy j for example, 7 added 
^ 8 or 7 + 8 is f'5. 

In compound numbers addition is performed by 
writing down the given numbers in vertical columns 
placing Units under Units, Tens under Tens, Hmidreda 
under Hundreds, &c. Then colled all the Units in the 
firft column into one fum, and put the Units figure of 
the fum, under the Units place carrying the Tens to 
the next .line, which colled alfo into one fum as if they 
had been Units, and ib proceed to the end as in the 
exanaples. 

Let 2847 7684 2876 9473 485 be coUefted into 
one fum. 

To 2847 To prove queftions in Addition 

■' ■ ■■ ftroke off the firft line as in the 

7684 Margin, and colled the other lines 

. ,, J 2876 into one fum, then add that fum to 

^ "^ 9473 the firft line, and the laft fum 

485 will be e^ual to the fum of the 

whole, as m the example. 



{■ 



Sum 23365 



18 
Proof 

23365 



r205is 
t 23365 



SubtmHion of NutHbers. 



SUBTRACTION is the fecond principal 
rule in arithmetic by which we find the difference 
of any two nunibers, and is diredly contrary to Addition. 
Here the nujQ||||HK:^^ fubtradled muff be placed 
cfore, viz. Units underUnits, 
^the lefs number under the 
J at the Units end if the under 
Sgure be lefs, fet down Ae difference between it and 
that above it in the Units place of the intended 
^ffcrence ; if the figure above be lefs, you muft take 

the 



of any two nunibers, and is di 
Here the i^^jmjjMH|^be 
with the fame 4BBK^KI^^' 
iU|| under TdHHrth 
gi fe iyt r ; then begiSHng al 



Multiplication of Numbbrs. 5 

the difFerence between die lower figure, and the upper 
when increafed with 10, which fet down, and carry one 
to the next lower figure and io proceed to the end. 

From 2768214 

Subtraft 1 276843 



Thus 






DiFerence 1491 37 1 

From 276083 'Subtraction is proved by adding 

Sub. 147697 the difference to the Subtrahend and 

■ the fum will be equal to the number 

DifF. 12S386 itom which the Subtrahend was to be 

' Subtradled at in the example. 
Proof 276083 

Multiplication of Numbers. 

By this Rule we find the produd of any two num- 
bers, with the afiiftance of the (uhjcined table 
which the young ftudent ihould get very perfeftly by 
Heart. 



Multiplication Table. 




I 


2 


3 


4 


5 


6 


7 


8 


9 




2 


4 


6 


8 


.0 


12 


14 


16 


18 




3 


6 


9 


12 


•5 


18 


21 


24 


27 




4 


8 


iz 


16 


20 


24 


z3 


32- 


36 




s 


10 


'5 


20 


25 


30 


35 


40 


+5 




6 


12 


18 


-24 


30 


i 


t 


49 


'54 




7 


H 


21 


28 


35 


56 




^ 


8 


16 


*4 


32 


40 


48 


56 


6+ 


1 

72 




1' 


18 


27 


36 


45 


54 


63 


72 


81 


► 



B J 



iV. B. 



6 Multiplication of Numbers, 

iV. B, The number to be multiplied is the Multi- 
plicand, the number to multiply by is the Multiplier, 
cind fometimes they are called factors, and the number 
^lipg, the Produdjlpadlum, or Rectangle. 
Multiply 6843 by 0; Here I fay 6 times 3 is 18, fet 
down 8 and carry i, 6 times 4 is 24 and i that I carry 
is 25, fet down 5 and carry $j, 6 times 8 is 48 and 2 is 
50, o to fet down and 5 to carry, and 6 times 6 is 36 
^d 5 is 41, which I alfo fet down and its done. 



Ex. 2d Multiply 7218422 
By 96246 

43310532 
28873688 
•14436844 
43310532 
64965798 

Produft 694744243812 



In Multiplying com- 
pound numbers it may be 
obferved that the firft fi- 
gure of every intennediate 
produd muft be fet under 
that multiplying figure, 
a$ in the example. 



Multiplication may often be contrafted or abridged, 
as in the lafl example, again. 
Multiply 7218422 



By 



96246 



43310532 
173242128 
' 692968512 

^ . »» ■ ■ ■ III 
694744243812 

Ex. 5d Multiply 94721 
By 



37WW4 
757768 



79755082 



Here multiply the firft 
produd. of 6 by 4, becaufc 
4 time 6 n 24, and that 
produd hy 4, becaufe 4 
time$ 24 is 96. 



Here multiply the multi- 
plicand by 2, and that pro- 
dud by 2 letting the produd 
one place to the left 
hand, becaufe 2 X 2 = 4» 
and that produd again by 2 
becaufe 4 x 2 is 8. 



£x. 4th. 



Multiplication of NumIurs 

Multiply 84; 

By 2^5455 



^ Ex. 4th Multiply 9^72 Multiply 8472163 

By t'^T^ 



Multiplicadon may be perfonned by Addition only, 
by tabulating t^e multiplicand thus, let 842762 be 
tabulated by Addition, thus, 

ift. 842762 + 842762 n 1685524 for c 
2d. 1685524 -f 842762 in 2528286 3 
3d. 2528286 + 842762 n: 3371048 4 &c. to 9. 

Then to Multiply 842762 by 423 



In the table for 3 is 2528286 
^ for 2 is 1685524 
for 4 is 3371048 

Sum 356488326 zz the true produd. 

N, B, Any number is multiplied by 10 by annexing 
a cypher to it ; by 5 by annexing a cypher and halving 
it, and if to the product by 10, you add the produd by 
5, you have the produft by 15. 

Let 6847 be multiplied by 5 10 and i^ 
iirft 68470 is the produdt by 10 
34235 is the produdl by 5 

102705 is theprodud by 15. 



Divifion of iS^iffhers,, 

BY this rule we find the quotient of any two num- 
bersy as follows. 



8 Division of Numbetis, 

Divide 8476832 by 2764 
2764) 847683a (3066 
8292 ••• 

— Here confider how often the dl- 

18483 vifor is contained in the firft four 

1 65 84 figures of the dividend, as it is 3 times 

— ■ — put 3 in theq.uotient, then put the 

18992 produdt of the divifor by 3 under 

46584 thefirll four figures of the dividend, 

»■ ■ ■ which fubtra£t therefrc-m, and bring 

Remdr. 2408 dowa the next figure 8, and aft 

that intern-tediate. dividend is lefs 

than the divifor, put a cypher in the quotient, and 

' bring down the next figure 3, then that internnediate 

dividend, contains the divifor 6 times, fo 6 is put in 

the quotient, &c. to the end. 

A^. B. In all operations of d'vifion each new produ^ 
mufi be lefs then the intermediate dividend, iand each 
remainder after fubtradlij ^n muft be lefs than the divi- 
for as in the example above. 

ContraSions in Divijion. 

To divide by any of the n^ne di^ts may be perform- 
ed mentally, as half the dividend is the quotient by 2» 
one third, the quotient by 3, to divide by 4 take a 
fourth, &c, thus, 

476l» 2853 

— ~ 794 and 4 remdr. Alfo — — ~ 356 5 rem. 
6 8 

If the divilbr be any number in the milltiplication 
table, the operation is performed mentally, dividing hy 
the two factors in the table, as 



to divide 76845, by^^ Here 72 
9 X 8 rr72 ^tC' 

*^* Take a 9th. and an 8th. 
of the 9th. is the quotient, as 
in the margin. And fcr the 
remainder, multiply the latter 
remainder by the firft divifor. 



8 



76845 

853^ 3. 

1067 21 
the quot. 

adding 



Division of Numbers. 9 

adding thereto the firft remainder. In the example the 

latter remainder is 2, and 2 x gzi 18, then 18 + 3:^ 
21, the true remainder. 



Again, di^de 
The work will Ibmd thus 



.89765 
56I0 



by 
8 

7 



560 
48976I5 



6122 o 
874 3*S 



Divifion may be performed without Multiplication, 
\yf tabulating the divlTor by Addition, as diredled in 
Multiplication, and this is much the fafeft aud eafyell 
when the faflors coniift of large numbers » and the 
operation extends to many figures in the quotient. 

^efitMs, to exercif^ the preceeding rules. 

ift. If a Prince wa« born in 1721 when will he be 
S5 years old, and what is his age now in 1771 ? 
Aniwer in 1806, and 50 years, 

2d. There are two numbers, the lefs is 6± and their 
diflmn<:e is 22, query the greater number and their fum, 
and product? 

Anfwer Greater 86 Sum 150 and Product 5504. 

3d. A Ge»tleman left his Daughter A 14000I. and 
his Daughter B 1 1 thoufand 1 1 hundred and 1 1 pounds, 
and tlicn he found he had bequeathed one third of his 
eftate, required the amount of his eilate and how much 
A's portion exceeded that of B's ? 

Anf. Amt.jf l^'m* A's was £ 1889 more than B'« 

4th Required the Sum, Difference, Produfl, and 
Quotientjof 1728, and 144 ? 

.Anfwer Sum 1872, Difference 1584, Produd 248832 
and Quotient 12 

5th. 



lo Division of Numbjers. 

5th. If a Prince was born in 1749, what age will \at 
be in 1785, and in what year of account will he be %\ 
years old? 

6th. A Lady dying left 45 cool, between two^eice$ ; 
to the youngeft 'i 5 thoufand 1 2 hundre4 and twice 1 1 
pounds, what was the others fortune ? 

7th. What is the diiFerence between 6 dozen dozen 
and half a dozeo dozen, and how much is twice their 
fum and half their produd? 

8th. What difFerence is there between twice feven 
and twenty, &nd twice twenty feven, and how much it 
their produd under or over looo ? 

9th. If a Trader cleared equally in 17 years 2312 
pounds how much did he lay by io one your ? 

I oth . Admit the radius or iemidiameter of the Moons 
Orbit be 240000 Miles, how many Miles is it nearer the 
Sun at new Moon, than at full ? 

Anfwer 480000 Miles. 

nth. If the diameter of the Earth's tunual Orbit 
about the Sun be 162 Milions of Miles, and that of 
Mars 246. Milions, required the gi^teft and ieaft di- 
ilances of the Earth and Mars ? 

Anfwer the Created 2040000001 and Leaft 42000000. 

Of Coin^ 

Confifting of Pounds, Shillings, Pence, and Far- 
things, &c. . 

N. B. 4 Farthings are i- Penny 
12 Pence i Shilling 
20 Shillings i Pound fterling. 
Gold coin of our own produce are Guineas each 2 1 

^hillings, 



Tables ii 

Shillings, half Guineas cacli los. 6d. quarter Guineas 
each 5s. and 3d. 

Forreigfk Gold Coin circulating in England. 

. Portugal pieces arc a Johannes of jf 3 12 s. value, 
half a Johannes equal to ^ i i6s. a Quarter equal to 
18 s. an 8th. equal to 9 s. and a £bcteenth equal to 4 s. 6A. 
A\io Moidores each 27 s. half Moidores each 13 s. 6d. 
quarter ditto each 6 s. 9d. &c. 

Real Silver Coin. 

Shillings, each 12 peace value. Sixpenny piece*. 
Crowns, each 5 s. value, half Crowns, each 2 s. 6d« 
Nominal pieces are Marks^ each 133. 4.d. Nobles, each 
6 s. 8d. Angels, each 10 s. Groats, each 4 pence. 

Of "Trey Weight. 

ConfiS&ig of Pounds, Ounces, Pennyweights, and 
Grains. 
N. B, 24 Grains are i Pennyweight 
20 Pennyweights i Ounce 
12 Ounces one Pound. 
By this Weight is weighed Gold, Silver, Jewels, 
Diamonds, Bread, Liquors, and Eledtuaries. 
- The ftandard for our Gold coin is 22 carats df fine 
Gold, and 2 carats of Copper melted together ; for 
Silver coin, is 11 Ounces and 2 pennyweights of fine 
Silver and tS pennyweights of Copper. 

25 Poinds are I Quarter, 100 Pounds rz i Hundred 
weight, and 20 {itmdreds zz i Ton of Gold or Silver. 

Of Apothecaries Weighty 

Coftfifting (^PoiuMb, Ounces, Drams, Scruples ani 
Graine. 

If. M. 



It Tables. 

N. B, 20 Grains are i Scruple 
3 Scruples i Dram 
8 Drams i Ounce 
12 Ounces i Pound 
The Apothecaries mix their medicines by this order 
but buy and fell their drugs by Avoirdupoifc weight. 
The Apothecaries Pound and Ounce, and the Pound 
and Ounce Troy are the fame only their diviiions 
and fubcfi\dficns are unlike. 

Avoirdupoifc PFeightj 

Confifts of Tons, Hundreds, Quarters, Pounds, Ounces, 
and Drams. 
N, B i6 Drams are i Ounce. 
i6 Ounces i Pound. 
2^^ Pounds I Quarter. 
4 Quarters i Hundred Weight 
20 Hundreds i Ton, 

There are other denominations of this weight, ufed 
<«■ appropriated to particular goods, as 

lb. lb. 



A Firkin of Butter 56 
— — Soap 64 

A Barrel of Anchovies 30 

■ Soap 256 

Raifins 112 

A P^incheon of Prunes 
■ 1 1 20 

A Pother of Lead 
— ^^ — i9Cwt. 2qrs. 

AStoneofIron,Shot, lb. 

or Horfeman's-weight 14 



I Gallon of Train Oil y^- 

A Trufs of Straw 36 

New Hay 60 

\ Old Hay 56 

36 TruiFes a Load. 

Cheefe and Butter 

8 -Pound are i Clove 
32 Cloves a Wey in Suffolk 
42 — — . WeyiuEiTex. 



, 0/ Wool. . 

7 Pounds are 1 Clove, 2 Cloves i Stone, 2 Stones 
1 Tod, 6 Tods^^ and i Stone are a Wey, 2 Wey? 1 Sack, 
42 Sacks one Laft. • 'O 



Tables. 13 

By thisWeight are weighed all Merchants goods, and 
all Groceries, and Chandlers wares,^ and all Metals, 
Silver and Gold excepted. 

N. B, I lb. Avoirdapoile is equal to 14 ounces 
1 1 penny weights 1 5 grains and a hair, Troy weight. 

CJolb Meafure. 
Confills of Yards or Ells, Quarters and Nails. 

N. B. 4 Nails are i Quarter 

4 Quarters 1 Yard 

5 Quarters 1 EU • 
3 Quarters i Flemifh EIL 

Land Meafure. 

Confifts of Acres, Roods, and Perches. 

N. B. 5 Yards and a half are i Pole or Perch 
40 Poles or Perches i Rood 
4 Roods I Acre ilatute meafure. 
In fome places 6 yards are a cuHomary perch, and ki 
others, 7 yards go to the perch. 

fFlne Meajkre. 

Confiftingof Tuns, Pipes, Hoglheads, Gallons, Pottles, 
Qiiarts, and Pints. 

N. B. 2 Pints are i Quart, 2 Quarts 1 Pottle, 

2 Pottles one Gallon, 63 Gallons 1 Hogfhead, 

2 HogfliAds I Pipe or Butt, 2 Pipes i Tun. 

10 Gallons an Anchor .of Brandy, 

42 Gallons i Tierce. 
Alfo 8 Gallons are i Firkin of Ale. 

9 Gallons 1 Firkin of Beer, 2 Firkins i Kilderkin, 

2 Kilderkins i Barrel, 

I Bftrrd and a half or 54 Gallons i Hogfhead, 

C 3 Barrds 



14 Ta^le^^ 

3 Barrds or 2 Hogiheads i Butt. 

Alib a Barrel of Salmon or Eels is 42 GalloiLo^ 
A Banvl of Herrings is 32 Gallons^ 
A Keg of Sturgeon 4 or 5 Gallons, 
A Fimn of Soap 8 Gallons. 

Dry^ Meafure^ 

Confifts of Lafb, Wcys, Quarter^/ Bulhels, Pecks„ 
Gallons, Qgarts, and Pints* 

If. B, 2 Gallons are 1 Peck, 4 Peeks 1 Bufliel 
8 Bufhels I Qixarte^ 4 Charters i. Chalder, 
5 Quarters 1 Wey, 2 Wcys 1 Laff. 

In London 36 Bufhels are i Chaldron. 
The Bufhel water tnaarure ic c ^cks, 
A Score of Coals is 21 Chaldron, 
A Sack of Coads 3 Buihds,. 
A Load of Corn 5 Bufhels, 
A Cart Load ditto. 40: Bofhdt » 

The legal ftandardbuffael Witidiefieiv is 18 inches 
and a halt wido^ and 8 niokes' iieq>. 

Lofig Meafurc 

Is divided . into De^grees, Leagues, Miles, Furlongs. 
JPoles, Yards, Feet, Inches^ anfSorlcf Coias* 

N. B. 3 Barley Corns are i Inch, 12 Inches i Foot, 
3 Feet I Yard, 11 and a'half Yards i Pole, 
jp Poles onb Furlong, 8 Furlongs i^ Mik» 
3 Miles I League, 20 Leagues 1 Diogteev: 
^760 Yards i Mile, 2 Yaras^ i Fathom, 

A Degree of the Mbridan or of a great Cifd^, 2t^% 
Miles aM« half nwiy^ altbo only reckoned 6oi 

rime; 



Time. 

h divided into Yean, Months, Weekif Da^rs, Hooi^, 
Minutes, and Second?. Sec. 

N. £. bo Seconds are i Minnite, 60 KCnflies i Hour, 
S4. Hoars 1 Day, 7 Days i Week, 4 Weeks 1 Month, 
1% ioch Mondis and i Day. and a Quarter i Julian 

Year. 365 Days { HinirB, 48 Mmutcs, 57 Seconds, 1 

Solar Year. 

Th Months in the Ttar^ and Days in each. 

January 31, February 28^ March 31, 

April 30, May 31, June 30V 

July 31, km^ 31* Sepitmber 30, 

Odober 31, November ^o, December 3i» 
^, ^* February in Leap year (1. t» ) «fcry 4Ai iiadi 
29 Days. 
A Pendulum 39 inches and i fifth in length, vibratil 
fcco n dtp called a Kpyal peadulonu 

ZfMti Msafure^ 

t44 Indies are 1 Foot, 9 Feet i Yard, 

too Feet i Square of Flooiinfr, 

972 Feet and i fourth are i Rod, 40 Rods i Rood» 

640 Acres i Scmare Mile, 30 Acres i Yard of Land, 

100 Acres I {fide of Land. 

By this Meafure are meafured all things that have 
length and breadth, as Land, Boards, Flooring, Roofing, 
Walling, Plaiftering, Ceiling, Painting, Paving, 
Thatching, PlumHng, Glazing, kc^ 

Solid Miafitre^ 

231 Cubic inches are a Wine gallon, 
282 ditto an Ale or Beer gallon, 
268 ♦ . ■. A Com gafion, 

C ^ 2150 



1 6 Addition of divers denominations': 

2150 Inches are a Winchefter bufhel, 1 

1728 ditto I folid foot, 

27 Cubical feet i folid yard 

40 feet of Round, or 50 feet of Hewn Timber, 

make i Tun or Load, 

108 folid feet (i. e. ) 12 feet long, 3 broad 
and 3 deep, or conunonly 1 4 feet long, 3 feet i inch 

broad, and 3 feet i inch deep is a ftack of wood, 
1 28 folid feet ( viz. ) 8 feet long, 4 feet broa^i, and 4 
deep make a Cord of wood. 

By this Meafure are meafured all diings that have 
length, breadth, and depth. 



Addition of div&s denominations^ 

As Pounds, Shillings and Pence; Hundreds, Quarters 
and Pounds, &c. 

Here care muft be taken to place pounds under 

pounds, &c. ' then beginning at the loweft 

denommation, coUed that 

T. s. d. column into one fum, fup- 

To 285 II 10^ pofe pfcnce, fet down the odd 

{476 14 CO » pence, and carry the (hillings 
r oT to the next line, as in the 
249 16 08^ example, there is 8 farthings 
721 17 11^ that is o and catry 2d, and 

^«--.^ the fum of the pence is 40, 

Sum 173401 040 that is 4d. and 3s, to carry, 
which makes the fum of the 
fhilliBgs 61, that is one (hilling and three pounds to 
cairy to the pounds, &c. ' ' 

To facilitate the addition of mpney, the young 
fludent (hould get this pence table perfe^ by heart 

Pence 
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Pence Table. 



40 

50 
60 

70 

80 

90 

100 

110 

120 



d. 

8 

6 

4 

o • 
10 

S g 

76 

84 

9 2 
10 o 



s. 
I 

1 
3 
4 
5 



2 (hillings in 24 



3 

4 

I 
? 

9 

10 

II 

12 



3« 
t 
8. 



108 
120 
»32 
»44 



Bk addu^ quantities of dirers denominadofts, fan 
up ^e loweft clafs, and divide that fam by the number 
of that dafs in the next higher denomination , fetting 
down the remainder and carrying the quotient to the 
next vertical ijbw. •* 

A9 the fom of any vertical fow of pounds avoirdn- 
poife, divided by 28, the remainder is pomtds and the 
quotient is quarters, to carry to the next vertical row 
of quarters. This method of fuming up quantities is 
both eaiy and univerfal. 



SubtraSlion of divers denominaticns^ 

y As of money, &c. 

Having placed the quantities as dire£led in addition, 
begin witii the lo<?eft or leaft denomination, and fub- 
tradl the fienre or iigares in that place, from the figufe 
or figures mat ftandovcr it of the fame denomination, 
fetting down the remainder ; but if the lower figure be 
greater than that abo^-e it, you may fubtraft it from 
your pundlumy or number of that denonunation in the 
C 3 next. 



^8 MULTIPLICATION of divers dmomnations. 

next, adding the remainder to the number you could 

not fubtradi^fom, as in the ex- 

1. s. d. ample in the margin, 14s. from 8 

From 473 08 9 r cannot, but 14 from thePunftum 

Sub* 128 14 7 2b, leaves 6, which added to 8 

— — i? 14s, Then ad4 one to the 8 in 

DiiF. 344 14 2 tjie units place of the pounds, and 

{o proceed to the end, Or you may 

fay 14 from ( 8 + 20 the pundlumm ) 28 and 14 re- 

"mains.to fet down, always carefully minding to add 

one to the next clafs of the fubtrahend, when you can^ 

not fub(ra£l without borrowing. 



Multiplication of divers denominations. 

By this rule is readily found the price of any affigned 
nimiber of yards, &c. having the price of 6ne given, 
as in the following cafes. 

Cafe I ft. When^he number of yards, &c. do not 
exceed 12, multiply the price per yard by the number, 
^nd thrprodudt is the a^fwer^ 



s. d. . 
Multiply 15 10 3 Required the price of 8 yards 
By 3 broad cloth at i js i c^ *. per yard. 

Anf. £6 Qj 20 

Cafe 2 If the price of a quarter, half a yard or three 
quarters, be required, with a number of yards ; to the 
price found as in cafe ift. add one fourth, one half or 
three fourths of the price per yard, and the fum is the 

anfwtT. 

What 



MvLTifLicAriOJx of divers denommatians. 19 

8. d. 

Multiply 12 7|. 

What comes 9 yards and 3 qnar- By 93 

lers to at 12s, jld, per yard. 1 

5 »3 7r 
half yard is 6 3> 

one quarter is 3 ^7- 



Anfwer ^j^ 6 3 i 



Cafe 3d; If the number of yards, &c, be 10, multi- 
ply by 10, if 100, multiply by 10 and that produd by 
10, if 1000, multiply die price per yard, by 10, and 
that produd by 10, and that again by 10, Sec. 

Cafe 4th. If the yards Sec, propoied, be a number of 
los I cos I coos. Sec. multiply as directed in Cafe 3d. 
and by the number of los, iocs, Sec. 

Cafe 5 th. If the number of yards propofed, confift 
of Thoufands, Hundreds, Tens, and Units, then cafe 
lit. 3 and 4 mufl be combined as in the example under. 

What comes 4785 pounds or yards to at is. 7 fi per lb. 
Price per lb. or yd. is. 7.^d, x 5 per cafe ift, 
X by 10 per cafe 3d, 

%• lolb. coft 16 <5t.^ 8foiv8o 

' which X by 10 per ditto. 

foo lb. coft 8 o 5' X 7 for 700. 

which X by 10 

iQOolb. coft 80 4 2 

which X by 4 per cafe 4th. 



{40oolb. coft 320 16 8 

70olb, coft 56 2 

8olb. coft 6 8 

5lb. coft 8 



u 



Anf. 47851b. coft JC383 15 11 



Cafe 6th. 



^20 DmsTON •f Mmty^ 

Cafe 6th. If the price of Stones be required from ^e 
given price ofa Pound; multiply the price of a lb. by 
7 and that produft by z becaufe 7 X 2 in 141b* -ZZ i 
Stone. 

If the price of Hundreds be required from the price 
per pound given ; then the price per pound X 7 X 4 
~ the price per Quarter, which x 4 gives the price 
perHundredj &€. 

QtteUiofts for f xercifmg the preceeding cafes. 

s. ^. 1. s. d. 



15 yards *t li 


8' peryard^ \t 


« »5 7i- 


27 IX 


9^ 




»7 04 9|- 


49 2 qn. 10 


.04 




z6 18 3|. 


68 3 qrs. 8 


74 




29 '4 4i 


85 7 


8i 




ja >3 5t 


127 6 


^•i 




44 3»4- 


485 3 V»- J 


7| 




136 II 14 


500 4 


^ 




119 s s 


»47a 2 


•°i 




211 6 }. 


4683 I- 


H 




395 2 8|r 


1 1 Stone J pound at 


Sfper 


pound 


5 »2 74: 


8 Cwt. at 


74. per 


pound 


28. 


5 Pipe* at 4 


3 P« 


gaUon, 


333 >7 6 


II Cwt. 5qf». 2 lib. at 


StP«- 


pouai 


32 71- 



Divijion of Monej. 

This rule is the converfe of MultipIkaHon, but in 
buying or fellings not fo extenfively ufeful. By it i» 
found the price of one yard, &c. having the price of 
ally affigned number of yards, &c. given* 

Cafe lift. If the number of yardis propofed be 11 of 
under, take fuch part mentally of the -given price, if 
above 12 refblve the number into tvvo faSors, as 1.^72. 
take an 8th. and a 9th. of diat Sth» for the anfwer, as 
in the example. 

If 



Division of Money. 



^1 



If J 2 yards coil 17L 58. 72 
what is that a yard f 



8 
9 


1. 8. • 

>7 5 


*3 i^ 



Anf. 4 9^peryard« 



Cafe 2d. If the ppMK)fcd namber of yards be a nurii* 
ber of Hundreds, or Thoufandsy as 700 yards at i67lt 
14s. 2d. what is that per. yard ? 



700 



7 

10 

10 



I. 

161 




d. 

a 


23 


19 


z 


2 


7 


II 



Here a jrth. a loth. and 
a loth. IS taken . becaufe 
10 X 10 X 71=700. 



Anf. 4 9^ 



If 4000 Pounds of SnulF coft 258 1. 6 s. 8d. what 
00ft it a Pound? ^ , 

Anfwer i s. 3 d.{. per Pound. 

Caft td. Which is general \ divide the price in 
pounds by the number of yards propofed, if you can, 
then multiply the remainder by 20, and to th^'prodnd 
add the (hillings, then divide that fum by the number of 
yards, and. the quotient is (hillings, then the remainder 
multiplied by 12 and the pence added, which divided 
as before gives pence, &c. to farthings ; and all die 
quotients together are the anfwer. 

Example, if 143 yards coft ill. 15s. 4^d. what is 
that a yard? 



«4| 



tZ REDtJCTIOk. 

1. f. d. ]. s. d. 
143)11 15 4^(01 7^ Anfwcr. 
20 

— — <» Divide 5 ^oool. lb amongft 10 taxtf 

^3SU^» 10 women, and 10 boys, that each 

143 sian may have as much as 2 women 

•*— ~ and 2 women as much as 3 boyi i 

92 10 men n 30 boys 

12 10 womfioZr isboys 

—— loboyj. 

rio8 ( 7d. ■ 

locf Sam 55 boys Ihares. 

*— 55 I 55000 

107 

4 I iooo:r:A bojrs Ihaf* 

— — 1000 X 3 -s- 2:=: 1500CA womams ih. 

4t9 ( sq. 1500 X ^ =: 3ooorrA man's ihar.. 
429 

Qijeflions for exercifing the preceeding cafet 

\. s. d. s. d^ 

15 yds. coils 15 7^ whatisthat'ayard? Anf. 11 8^ 



*7 17 4 9:^ 

85 3« U 5i 

127 44 3 8| 


ont 


yard cofti 


7 8i 
6 114 


500 119 5 5 
<470 211 6 3 
468r 395 2 gt 
8 Cwt. coft 28 00 what b that 1 


tik 


4 9i 

, 8^ 

7* 


f Pipes coft 333 17 6 what is 


thataGaUoa* 


4 } 



ReduSion. 

By this Rule quantities or numbers of difFereiKt 
J or * * 



denominations are brought into one denomination. 
Cftie ill. Defcending by Multiplication. 



Vl» 



Reditc^ioh. ■■-- 2% 

As Poaadfr X 20 give Sliillings, Sltilliags x 12 
^fodiice Pence, and Pence x 4 give Fanhiiigs^ &c« 

AT. B. la redttcinft qoantides of difierent denomina- 
tions loweTy be cardui to add to each prodoifl ihak 
quantittes <^the fame name as yoar Moidplier, a& under. 
1» s. d. L 8. d. 

Reduce 47^ 11 iO:J, to Shill- 473 i\ 10* 

ingSy pence, and faithings. 20 

N. B. il. X 20 X 12 X 4ir: 960 far. ■ ■ 
Cwt. I X 4 X 28 X 16 zr ounces 9471 Shill. 

Deg. 1X20X3X8X 4orzpoles, &c. 12 

1 13662 Fence. 
4 



454650 far. 
Cafe lA. Aftending by Divilion. 

As Fardiings -f- by 4 give Pence, Pence *4- by 1 2 
give ShUlings, and Shillings -i- by 20 give Pounds in 
Che quotient, as in the following Example. 
Reduce 454650 Farthings 4 
to Pence, Shillings, and 
Ponnds. * 12 

N. B. This cafe is the 
converfe of the firft, and 20 
they prove each other. 

Anf. 

Pounds Troy X 1 2 20 and 24 produce Grains, and 
Grains -r- 24 20 and 1 2 quote pounds. 
Chalders X 4 8 4 and 2 produce Gallons per Cafe iS^ 
Gallons -r- 2 4 8 and 4 quote Chalders per Cafe i^i 
Years X 13 47 24 60 60 rz Seconds per Cafe ifr. 
Seconds -f- 60 60 24 7 4 13 ZI Years per Cafe 2d»- 

Cafe 3d. Mixed Redufticn by both Multiplication. and 
Divifion as the natuiie.of the ^ueftion. xeqiwres. 



454650 farthings 


113662 4. 


947|i lo 


£V7i 'I >o|: 



24 TheRvLE of Fkopoktioh. 

As to reduce Forreign money to Sterling. 
Kttle I ft. Reduce the ilerling value of one forreign 
piece to its loweft denomination. 

2d. Multiply the refult by the number of pieces, 
which reduce to pounds per Cafe 2d. 

Reduce 127 Piftoles ift. 17s. 6d. ZZ2ic5d. 
each 1 7s 6d, to Pounds 2d. 2 1 o x 1 27 iz: 26670 m 
fterling. zz liiL 2s. 6d. Anfwer. 

Again. To reduce Sterling money to Forreign coin. 
Rule ift. Reduce the fterling value of one forreign 
piece to its loweft denomination. 

2d. Reduce the fterling money into the fame deno- 
mination, and divide the latter by the former and the 
quotient is the anfwer ; and the remainder is fo many 
of the loweft denomination. 

Example. Reduce ml. 2s. 6d. to Piftoles each 
17s. 6d. s. d. 

Solution. Per Cafe I ft. £ 17 6 — 210 Pence, 
and III 02 6 iz 26670 

Then 26670 

-«-, — , — 127 Piftoles Anfwer. 
210 

N. B, This Rule extends to all the cafes of Exchange 
of coin. 

^he Rule of Prcpcrticn, 

Called for its excellency The Golden Rule, is two- 
fold: Firfl Direft, when the nature of the Queftion is 
fuch that the third term ui the proportion is more or 
lt£% than the f^rft, and the fourth term muft alfo be more 
or lefs than the feccnd,*as for inftance. 

If 15 yards of cloth coft 28s. what comes 95 yards to at 
that rate ? 

yds. s. yds. 
Here the Proportion will be as 15 : 28.:: 95 : 

In this proportion the third term 95 is more than the 
firft term 15 5 and the fourth term fought mi;ft alfo be 

more 
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more than the fecond term 28. Therefore when the 
norms are prepaifed by fedudtion and ftatea as itbove. 

die Rule is, 

Kfcfe^I/ tS\/^nd arid' tHiinf ter^ together,' airf 
divide that pr<xui& 6jr tHe ffrft, arid the ^odlnt is x£6 
f(^urth term or anfwer of the fame denomination as the 
iecond. ^ 

y^'. s. ycR. 8. cL 1. ^. <)• 
The work. As 15 : 28 ; : 95 : J77 4 — 8 17 4 

. - ?^ 

190 

15 ) 2660 

. , 3) — 

This Opcrafion admits of 5) 886 2 
the following contraftion. ■ 

AS15 : 28::9j: 177 it= 

28 X 95 28 X 19 . , , Is. d.^ 

~ ^177 T ==^ ^7 4 Anfwer. 

. 15= 3 



Example 2d. If 7 yards 2 quarters of cloth corf 
aL 14s. 8d. what coft 82 yards 2 quarters ? 

yds. qrs. qrs. 1. s. d. d. , yds. qrs. qrs. 

ift. 7 2ZZ 30, 2 14 8 rr 656, and'32 2 zr 330. 

qHl d. qrs. 6t6 X 33'b 

Then as 30 ; 656 : : 330 : — — zi: 656 x 11 

d. . . 1. s. J. 3|o 

^^ 7216 zi 30 I 4 Alifwcr. 

D Or 
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yds. qrs. 
Ortjias 82 2 1. 8. d. 

. zz II ••• I : 2 14 8 :: II : 

72 : 30L IS. J^d. Anfwer. 

Bxample 3d. If 5Civt 2qrs. 141b. fagar coft 151. 
i8s. 6d. what coSL oaCwt aqrs. zolhi 

Per Redudion. jCwt. 2qrs. 141b. rr 6301b. 15 1. 
i8s. 6d. =:: 3822d. and 62 Cwt. 2qrs. 20 lb. 70201b,. 

lb. d. lb. d. 1. s. 

Then as 63I0 ; 3822 : : 702I0 : 42588 = 177 9 
7 75 7« 



30576 
26754 



L 



7)298q6<'42588 777 9 Anfwer. 

Cwt. qrs. lb. 1. s. d. Cwt. qrs. lb. 
Again. As 5 2 14 : 15 18 6 :: 62 2 20 : . 

Quellions in this rule may often be contradled by- 
dividing the third term by the firft and the firft.term by 
the remainder, when they are fo commenfurable ; thesi 
multiply the fecond term by the quotient, and the pro* 
duft is the anfwer as under. 
5 2 14 ) 62 2 20 ( 1 1 ' the quotient, 
61 3 H 

3 6)5 2 14(7 

5 2 14 , 
1. s. d. > I. s. 

••• 15 18 ^ X 11^— 177 9 the Anfwer. 



This method is both new and 
175 3 6 very expeditious. -- 

256 

£ 177 90 If 



The Rule cf Proportiok. ly 

If 7 yards and a hdlf of broad cloth coft 3L 148. gd* 
what coil 63 yds. and 3 quarters ? 

If five eights of a yard c^ velvet coft 19s. 9d. what 
eo& 1 ell and what is the price of a nail ? 

If a dozen pair of ftockings coft 3I. i8s. 4d. what 
coft 127 pair, and what is the price of one pair ? 

If 251b. of fnper fine fagar coft il. 3s. i id. what is 
^e price of 3 hogftieads each 4 Cwt. 1 qr. i8lb. and 
what is it a pound ? 

If 7 ounces 1 1 pennyweights of gold be worth 35I. 
what is the value of 141b. 902* iipwt. i6gr f 

If tn efltte of lol. per annam pay t rate tax or p^rvty 
of 3d. 3 farthings^ wnatfliouldaneftateof 75I. los. p« ' 
annnaiy pay to fach tax or purvey rate ? 

A Gentleman has an income of 700I. per annum and 
keeps a couple of horfes at i8d. per dav ; a fervant at 
tol. a year Wftffesy alio ipends i8s« ^. per day, and 
Deftowi monthly on the poor 10 moidores, what has be 
lo Ipare at die years end ? 

At 31. lod. per ftotie, what comes 11 Cwt 2 qri. 
2slb. 0/ beef too ? 

If I Cwt 2 qrs. 141b. of fuMU* coft 3L i8s« pd. what 
b that per ftone and per pound / 

• A Bankrupt being indebted 5 849I. 1 is, 7d. and the 

neat of his eftate only 083!. 8s. 4d, query my dividend 
for 700I. and how much that is per pound f 

What comes the freight of 300 chalders 3 quarters 
7 buihels of wheat to at 7d.^ per quarter ? 

How many yards of linen for 5 moidores^ at half a 
arown per ell engliih ? 

S a Second 
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Second Inverse, when the nature of thp queiHop i» 
fuch, that the third term of the {Proportion is mor^ py 
lefs than the iirft, and the fourth nauft be lefs or niore 
than the fecond, as for iriftance. 

If 12 men build a wall in lo days, in what time 
could a 8 n\en build fuch a wall ? 
Solution. As 12 nien : ip days : : i8 men : the Anf. 

In this proportion the third term 1 8 is more than the 
firft term 1 2, but it is clear th^t the days In the fourth 
tern or anfwer mutt be a'leis number, than the lodays 
in the fecond term, becaufe more men will perform the 
work in lefs time ; therefore when the terms are pre- 
pared by redudlion, and dUfy ftated fo that the fir^ ^d 
third are both of one name. 

the Rule is. 

Multiply tjie firft an^' fecond tenns together a^d 
divide faiat pfodufl'by the third term; and the quotient 
k the anfwer of me fiime name as th6 fecond terin. *' 

men days men days 
Solution of the queftion. 4s' 12 J io i :' 18 : 6^ An^ 

12 X IQ 2 >^ 10 
For— — .= _:^_=0» 

18 3 

This rule admits of contradio^is iimilar to thoiiq in the 
former. 

If t|ie penny loaf weigh 9 oujiccs, wheiji y^^?^ is at 7s. 
a biilhel, what ought it to weigjBi ^4^11 wfieiat is at los. 

6d» a bufhel ? - *■ / 

If I lend my friend 465I. for 1 1 months, what fum may 
I tequeft of him fof 5 months, to requite my formef 
kindnefs ? 

If lool. principal gain 7I. los. in it xnonths, what 
principal will gain the fame iiiteifeft in 7 months ? 
If 5000 men be in garrifon with provifions for 5 m.onf^s^ 
bow many muft depart or Jie fent away that the proyifi- 
ons may terve the remainder 9 nioQths f 

Practice. 
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Practice. 

1J R A C T I C E if an affcmblagc of certain Ruht 
.. by which merchants and others, readily compute 
the price of any number of Yards, Pounds, Feet, Ells, 
Gallons, &c. By means of aliquot parts of a Pound, 
Shilling, &c. 



The aliquot parts 
of a (hilling. 


The aiiquot parts 
of a Cwt. 


6 pence .^ one half 
t1 - - . 5d, 

i: ::.:& 

14. - -^ - 8th. 
1 - - - I2th. 


56 pounds i::: one half 
28 - - - - 4th. 
16 - - - -- 7th. 
14 - - - - 8th. 
8 - - - - 14th. 

7 - ^- - - i6th. 


The aliquot parts of a pound flerling. 


10 Ihillings ZZ one half 
6 8d. . - - 3d, 
50..-- 4th. 
40..-.. 5th. 
5 4 ... - 6th. 
2 6 . . -■ - 8th. 


IS. 8d. ZZ 12th. 
I 3 - - i6ih. 
20 - - 10th. 
I - - 20th. 
6 - - 40th. 
4 - - both. 



Cafe 1^. When the price per yard &c. is one 
fourth or one half, confider the given number of yards 
9s fi) many farthings or hali pence, which reduce to 
pounds and you have the anfwer, if the price be 3 pcj. 
yard take half the riven number of yards and one half 
of that half which added together is the anfwer in 
pence. 

D 3 



a« 



^»'t 



I 



6837 y^- at |. per yd. 

. 1 " ' - 



I 



6Ss$yi4.^tJL^ryi. 



Ani5versjt27^,pfinjSes; zi. 7. 3^ 

Cafe^zd. If the^gnce be the alj^^uot part of a fhil- 
Kng, take fuch part' oTthe prc.pofed number of yar^ 
and on$f, twentieth, thereof i^ the ajifwer io pounds. 

389.yds. at i|,d. per y^f 



0)22|9 8 



^1198 Anfwer. 



Cafe 3d. When.:fhe price ip pence is not the aliquot 
part of afliilling, work for fonie aliquot part in the 
price, as in cafe 2d. and for the reft take parts of tha^ 
part, and their fum is the anfwer in fh^liings. 



6d. 



857 yds. at ioI.d. a yd. Here 6d. is i.a fli^ 
* 3^ ^*^f6^ 

428 6 It 4. 0/ 3,d 

2143 — 

107 i|. - loi. their fufli 

o) 74l9 'oj- 
£37 9 loi. \nC. 



Cafe 4th. If the price b? bj?t^'Q^;x ope. aji^4.,t^P ftil- 
iings, take parts for the pence onfy,'pfr cai^ i^.. or 3a. 
which add with the propofed 'nujnber 8f ya;-ds|, conli3[er- 
ed as Ihillings, and on« twentieth of' that fum is tie 
anfwer in pounds. 

' 6d. 



4A 

Z 



I 

T 
t 



P 394 ^ 
13 1 6. Hcre^egiv^nyardsfcvndferlL 



32 loi. anji (jd- is ^ ojT a fliilling. 

1 ^o£6 pence. 






f 

lOl Anfwer. 

4 



^ of 2 peoc^. 



Cafe jtji. If tl^ price per yap! hp aoy qdd ii\|inl>er 
gf fhillings, you raay multiply the propofec^ num|^r of 
yards fcvtiie (liiliuigs in tlie price, ani onf? t;>ventieth 
thereof ie t|ie apfwer in pouad^ and die remainder if 
fhillings. ' 

747. yards at 17s. per yard. 
17 

' — • ^ ' 747 X- 17 1: s. 

*\o ) 1 2i69[9 or . ". ' ■ ' Zl 63.4 1 9 Anf. 
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Cafe 6th. If the jjrice per yafd^ be an even number 
of fhillings, multiply the propofed number of yards by 
half the price> and double the units figure in the pro- 
duA fifr ihillinrs, and the refl are pounds andboth.are 
the anfwer. 

49. yards, at 6s,. per yard. 
3. ^ J. Heie multiplying by 3, the 

- : — . half of 6v the wl %ure 7 

£1^ 14 Anf. doubled is 1 4fhillings. 

Cafe 7th» If th^ price be the 
alk|uot part of a p >upd, taile 
fuch partof t^v^ prQp.)fed, num- 
ber of yard ^% &c,' and it is. the 
anfwer in pound*^ 



' I 847 yds. at6st 84- 
^ 2§is'6 8 Anf, 



Cafe 8tk. 
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Cafe 8th. When the price per yard is ftillingi, 
pence, and farthings, and not the aliquot part of ft 
pound ; work firfl for fome fit aliquot part in the price, 
and for the remainder take parts of that part, and of 
its parts, and the fum of all the parts is the anfwer. 



<os. 


T 


5 


T 


3 6 


t 




t 


3 


I 
T-o 


>T 


» 



789 yds. at I 


7$. 


Here 


1. 

los. is |. of I 

5 4«^o 
t 6 4.rf 

3 -r'-e^fo 


s. d. 


39+ »o 
'97 05 
98 12 6 

9 17 3 
4 18 7i 


• . 

10 9 

5 

2 6 

f 



Anf. /705 34^ Sum i 7 10.^ 



Cafe 9th. When the price per yard, per hundred kc 
is pounds, ihillings, pence, 6tc. multiply the propr>fedl 
nnniber of articles by the pounds, and, for the fhiilingt 
&c. take parts as before directed and their fum with tnc 
firfl prcdud is the anfwer. 



los. 



2 6d 



43 Cwt. at 3I. i2s. 6d. 
3 Cwt. 1. I, 

Here 43 at 3 is 129 
d'^ at 10s. nr 21 10 
10 d^ at2 6d. rz 5 07 i 

7 6 ••• 43 Cwt at 3I. I2S. 6d, 

/ come to 155I. 17s. 6d. 

£ 155 17 6 Anfwer. 



129 

5 



Cafe loth. If the price of a quarter, 2 quarters or 3 
quarters, be required in examples under any of the 
preceeding cafes, you mud add to the anfwer found as 
before one fourth, one half, or three fourtli^, uf the price 
per yard for the anfwer in fuch cafe. 



4 



2^ ,l6 

4=»for29rs. 

j^^3 oo Anfwer. 

J^. J?. T^is cafe extends to other denominations as . 
hundreds, quarters, and pounds, chaldtrs, quarters, and 
bjlQielsy Sif, paving the price of a hundred or chalder 
given. 

Q^eftio^i fcg e;{pccl£G|g t^ pe ceeding eg^fo, 

Anfwert 
68c lb. at J pei lb. per cafe ift. is il. 8s. 6JLd. 

477 yds. at «_[_ a yd. f>er cale 3d. is i6 17 lo* 

857 IS. 91. per cafe 4.th. is 76 tj 5^ 

1^82 17 perpafenh.is57ft 14 ^ 

471 it fier cale 9th. is 283 16 Q 

12? 3 4 per cale 7th. is 2| 3 4 

84 Cwt. 16 9^. per Cwt. per cafe 8th. is 70* 16 o 

47 I 18 ^f^peryd. pe^ cafe ptji. i? 90 16 4^ 

is B. I p. f \\:^ oer B. per cale lojth. is io 15 10 » 

^re and 7*retj 

With Oloff allowances from the Buyer to the Seller. 

ROSS Weight is the weight of the Goods with 
the Cafk, Box, &c. containing them. 

Tare is ike fir^ allowance for the weight of the Galk> 
Box, Bag, &c. ii^ which the goods are paclced. 

I ^ Whcin Ae Ta^§ i^ fo much per Cafk, Bo:? or B4gf» 
inultiply Ae Tare per cafk, &c. by the'n«jmb?r o^caflS, 



34 Tare attd Tret. 

and that product is the Tare, which fubtradt from &e 
whole grofs, and the remainder is Neat. 

Cwt. qfs. lb. 
What is the Neat weight of 1129 

3 hogfheads of tobacco, each 3 

1 1 Cwt. 2 qrs 9 lb. at io<^lb. • ■ " 

perhogiheadi 34 2 27 Groft 

2 2 20 Tar» 



32 o 7 NeaC 

K. S. 100 X 3 qfs. lb, Cwt. qri. lb. 
> ■'■ ;:: 10 ao rr a a ao 

ad. When the Tare is fi> much in the whole, fobtraft 
iflbat Tare from the Groii, and the remainder if the N«it 
weight. 

^d. When the Tare is a certain part of the Grofi 
wet^ht ; uke fuch part from the Grofs^ and the re- 
mainder 15 Neatt 

In 4 barrels of tar, bar. C. q. lb« 
each aCwt 3q. idb. 1 Z^ 2 3 10 Groft, 
Grofs, Tare one fixth x by 4 banreit. 
thereof, . query the " 

Neat? 6) 11 1 ta whole Grd|» 

I 3 16 Tart 

9 1 24 Neat. 

4t'h. When Tare 15 fo much per hundred, multiply 
the Grofs in pounds, by the Tare per bundled, .and 
divide that produdi by 112, and the quotient Js Tare.r*f 

But if the Tare per hundred, be an aliquot part of a 
hundred, Aibtra6t fuch part fron the Grofs, and you 
have the Neat. 

Admh 



Tare dnd Tret^ 35 

Admit the Grofs weight 2847 X 18 
284.71b. and the Tare 1 Sib. _— ;— ^57 Tare 
per hundred^ required the 1 1 2 

Neat. ? '•'2847 — 457 in 2390 Neat 

5 th. When Tret is allowed alfo, which is an allow- 
ance of 41b. in io4lbi on fome dry goods tor duft and 
wafte, the renu^nder ai'ter Tare is fob trailed, is called 
Suttle weight, which divide by 26, becauie x6 X 4 1!! 
m 104, and the quotient is Tret, which fabtra£te«l 
^om the Suttle, leaves the Neat. 

What is the Neat weight bar. C. q. lb. 
•f 6 barrels of figs, each . i ZZ 3 1 15 Grofs 
3Cwt. iq. 151b. Grols ; X by 6 bairela 

Tare i61b. per Cwt. Tret 
41b. per 1041b? 



i6is| 


20 I 6 Grofi 
2 3 16 Tare 


+ xV 


17 I 18 Suttle 
2 19 Tret 



j6 2 27 Neat, 

6th. When ClofF is alfo allowed, which is an allow- 
ance, only to the citizens of London, of 2lb. on every 
3 Cwt. then the remainder, when Tret is dedudled, is 
called a i'econd Suttle, the hundreds thereof multiplied 
by 2 and divided by 3 quotes *:!« ClofF in pounds^ 
which fubtradled from the 2d. Suttle gives the Neat. 

If ClofF had been allowed 

in the example of the lall 

'cafe, it would have been 

icdudled as in the margin. 





C. 


^• 


lb. 


viz. 


16 


2 


27 2d. Suttle 


i6x 


2 












10 Cloff 


3 
















16 


2 


J 7 Neat. 
Interest 



tl^TE-RTEST AcCOXTNTSt 

I:ft' T-E R E- S-T . a twofold, firft Simple/ ^U 
at fo much per cent, or lool. per annum only, 
' fbcofld, CcMPOtJND,' whtjn each annual intcreft at the 
yea 's end, becomes^ part oi\ ihe principal, and igtefeft 
l9,allowed'for it, tli'e next year, and fo.on to the emi 
efthete|5n. 

, foterefl' is from 3 to c per cent per annurf', gaicl Sy. 
the borrower to the lender,; for tlie life of the principal^ 
©rfum borrowed. Therefore, 

Caft I ft. To £nd the intered of any fum for obc yeatr 

Rule. 

As looL : the'rafee per cent : : the principal or fundf 
knt : the ijnterelt required ; which may be called tK^ 
annual intereil of tht principal. 

What will the intcreft of 746I. 15s. be for one year, 
;it 5 per cent ? 

1. 1. 1. s. 1. s. d. 
Solution, As 100 : S '' 7^4 ^5 • 3^ 49 Aniwqia 
5 

i|oo ) 381^3 15 
20 



4I75 

12 

9'oo 

Gafe 2d. To. find the infcreft, and amount of «ll^ 
(bm, for any numbi;r of years and quarters. 

Rule. 

Multiply the animal intereft founi per cale ift. by 
the number of years propofed, and you have the intcreft 

f9r 
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for thofe years, then if there be quarters, add to die lail 
fttodud fttch a-proporcional part of the annual intercft, 
mnd that fum is the aniWer. 

Let the intereft of The annual intereft, per 

764I. 15s. at 5 per 1. s> d. 

cent, be required if the ift. n: 38 04 9 

Ibrbom 7 years and . X by 7 



duee quarter? 



267 13 J 

1 half year's intereft 19 02 4^ 

1 quarter year's d ^ 9 1 1 2 ' 



N* S. The amount Intereil 296 06 9^ 

of any film, ibr any Principal 764 15 o 

time, is the fum of — _— . 

I»incipal and. intereft. Amount 1061 ci 9^ 

Cafe 3d. If the amount, rate of iikereft |>er cent^ 
and tifie, fliould be given, t&£nd the principal, or 
fum lent. 

Rule. 

Muluply die rate per cent, by the time, and add 
Aat fitQm€^ to 106I. then fay. 

Am that fum : lool. : : the amount : the principal. 

If die amount of a certain principal, in 7 years and 
^ qnarters, at 5 per cent, be io6il. is. 9|.d. what is 
(hat priujwap^ ? 

i/L 5 X 7t + 100=2 1381. X 

1. 1. 1. s. d. 

2d* As 138 1. : 100 :: 1061 i 95. : 

Jfere auldplying the firft and fecond terms by 4, it is. 

As 555 : 400 :: 1061 i 9|. 
5) III 80 " ip : 

10610 18 li. " 

8 

L 5. 



in ) 84887 s o ( 7^4 JS Anfwer. 

E Cafe 4tli. 



^i InteriST AccpuNTl. 

' I 5 ; « , • ■ . 

/ Cafe 4tb. If the piincipal, rate. : per ccnt^ ancE 
amount, be given to find die tinae. 

RULB» ' 

As the annual intereft of the principal : i year ^ J 
Ae whole interefl : the time required. 

. In' what time will 764L .15s. principal, amount tt 
106 1 1. IS, 9d. ^ at 5 1. pet cent per annum? 

1. s. d. 
Soluticn. From the amount ic6i i 9^. 
Subtraft the principal 764 15 

The whole intereft 296 6 9 *. 

The annual intereft per cafe ift. is 3 81. /^^s, gA» 

, - 1. 8. d.. yjv 1. . a. d. ' yr. qr., . 

. Perniic-^s i^ ^9^ ^•^ ai^,6\^ I 7 j . A»& 

Cafe 5 th. If the principal, amount, and time be given^ 
to &xi(i the rate of intereil per cent. 

Rule. : . , . »'; •>•. 

As^tiie principal: : the whole interell t ; iqw.j * JtS 
intereft for the fame time, wliich di\acfe4 by tte^t^d 
quotes the rate per cent per annum. :.'.'J12.-"'"» '^ ^ 

At what rate per cent perannum^ wifl 764l.''l^au 
amount to io6il. is. jd.' in 7 yeilrs 3 quarters? ; 

Solution. The whole intereft per cafe 2d. is 2^61, ^9» 
^d.l or 1061I. IS. 9d. 3 4^7641. 156.' -rr 2961. 6^.^9d' 
andas764l. 15s. : 2961*65. pa.J : : tqoI. : J81.^ 
7 ^ ) 38 1. ( 5 per cenrttie^anTwei-,' 

Cafe 6th. To find the intereft of any fum for quartci% 
'0U>Pth9; weeks, or days, 

R91.1. 



Interest ^ccoy nts» ^g 

Rule. 

Ai 4 q.l t f Quartos 

J Mi: 



4 q-1 

12 m. I 

52 w. f 



52 w. i '^^^ ^^"^ ^^'«* • • ^M Xfi!' 

•r 365 d.J LDays. 

proposed : ^Phe mtereft for- die- qdartersy • months, 
weeksy or days, required. 



What intereft will be due for 764L 15s. for 1 quarter, 
5 months, 1 1 weeks, and ixo days, at the rate of 5 
per cent per annum feperatel/? 

Per cafe lit. t^ annual int^reil is 3 81. 4s. 9d. 

J^ 4q') f » q-X9"4 

5*w. f •*3549i- 1 ,,w. : « 19*. 
365 d.J (. ^^° d* : 12 n 5 

..•!.- - . Aofocrfw 

^. j^,« Conmi^on and Ih^tbrs provMon' are fhwn 1. per 
•ent to 3 ^ according to dj^jQjliftom of the country where 
the fa6tor refides, or may be more by agreement of the 
fMti#i^ :I$Amig!f^rM^fi>c UK Any '^^^ f'Ml 9 :^ «l 40 
orjQ yof ccM^oriufMinfo. 
./• ...^:- .':i .^c;-- j^^^^ • . ■ ;- 

As I col. ;tk^4qp9niit]piip]:li^iunan0eperffnt :': any* 
fomof moufiy .1 ihe. cnmmiffion or infurance of tliat fum. 

What wUlmy con^mijfionpf C84I. 18. come to at 
Z and ^ per ccBt of ^y d^e hundred ? 
1. 1. 1. s. 1. s. d. 

As 100 : z^ :: 584 iS : 16 i 8^ Anfwer. 

What will the infurance of 2760I. come to, at SI. ^ 

... '& z As 
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I. 1. 1. 1. 8. 

As io|o : 8 1. : : 276^0 ; 246 iz AnfWer. 

5 ; - i3» 

Cafe Stb. PiurcHa^V of Stocks ia the banks or fuada^ 

Rule. 

If the rate per cent of purchafing be under par, fi. e. y 
cent per cent, multiply the fum to be purchafed by thcL 
rate per cent, which mvide by loo, and the qtiotient i» 
the anlWer. But if you purchafe above par^ multiply 
the fum by the price above lOO, and divide by lOo, 
the Quotient adoed to the fujn to be bought, is the worth. 
What is 1850I. bank flock worth, at 115I. per centf' 
1S5I0 X 15 185 X 3 1. 8. 

Solution ■ ZZ ■ ZZ27J 10 

lolo 2 

1. 1. 8. 1. 8. 

and 1850 + 277 10= 2iaf 10 Aniwer. 

Cafe 9th. Brokage U an allowance ^si Merchants ta 
Brokers, for felling their wares or finding them biiyerf^ . 
and is ufually at £> mack per cent boat 38. to 198. 1 

RVLX. 

Divide Ae fiun by tool, and take parts from dift 
quotient for the (hillings brokage» as in the example, . 
. What wiU be the brokage of 3720L 108. at 6$. ^ 
liercent? 

tft. 100) iJtci^ I08» ( 37!. 48. id» 




Srokageat 6 9 ;::: xa 11 1 Aufwt^ ** 

gife lod^ 
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Cafe lotL Of Rebate or Difcoant* 

7f difcount any fiun^ at aerate per cent, is to find facli 
f fum as put to interefb for the propofeiL time, ai diat 
rate p^r cent, wHl amoUi^ to tlie 40m doe at tha'end of 
that tim«. 

RULI. 

A^ 12 months, 52 weeks, or 565 days, : die rate per 
cent : : the time, propoied in montlu, weeks, or days : a 
proportional part of ihtereft, which add to lopl. Theo 
fay, as thatfum : the proportional part aforefaid : : any 
fum to be di/coanted : the difcount, which fubtraA from 
the fum propofed,aad the remainder 13 the prefent worthy 

What is the difcount and prefent worth of 480I. due 
S months hence at 61. per ctni ? 

ift. As 12 : 6 : : 8 : 4 and 100 +'4 ~ 104 
. 2d, A». 104 : 4:: 480 ; now the il. and ^d» 
terms -^ by 8 ^ontrads it to the following. 
As 13 : 4 :: 60 : ;^ 18 9 2| the difcount. 

1. I. s. d. 1. .. d. 

3d. 480 — 18 9 2^ — 461 10 9^the prefent worth. 



Compound Interefi. 

QUESTIONS in this rule arc moft expeditioufly 
fblv*d by logarithms, and rules deduced from 
«Iget>ra ; or by tables prepared for that purpcfe : But 
Ae compound intereft of any fum, may be found for a 
ftw yew, thus, 

E 3 Rule, 
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KVLBr 

' As red. : the rate per cent:: any principal : iif 
annual intereft, which sddotxo the principal is thf 
amonnt at one year's end, diefii 
As lool, : the rate percent : : the amount confidered'aa 
a new principal : the annual intereft. thereof^ which* 
jnuil be added to the zd, year's priacipalp and that fwm 
is the 3d. year's principal &c.. mps proceed by as nuuiy 
proportions as the years propofed, then fubtra6i the firv 
pxincipal from the lafl amount, and the remainder Qi 
the compound intereft; whence it may be obfcrved 
that each annual intereft at eveiy year's end becomes ^ 
, part of the principal, and that intereft is paid the 2d. 
year for the intereft of the iirft year, hence it is called 
intereft upon intereft,^ or compound intereft. 

N. B, If the time propofed conftfts of years and 
Quarters ; to the amount for the years you n\uft add the 
intereft for the quarters found thus. 

As rool. : one fourth ofthe rate per cent, for i 
quarter, half the rate for 2 quarters, or three fourths the 
rate if 3 quarters. : : The amount for the years : the 
intereft for i, 2, or 3, quarters, which added to the 
amount for years, gives the amounx for the propofed^ 
time, as ill the example f 

What will the intereft, and amount of 450I. be, at 
5 per cent per annum, in 3 years and a half, com* 
pound intereft ? 

ift. As 100 : J : : 450 : 45I0 X 5 -r- 100 — 45 
-^ 2 zZjC 22 10 the firft year's intereft. then 
450 + 22 10 m jf 472 10 the fecond year's principal 

2d. As 100 15;: 472 10 : ;^ 23 12 6 to which add 
£ 472 10 and the fum £ 496 2 6 is the principal for 
the third year. 

3d. As 100 : 5 : : 496 a 6 : jf 24 16 1 ^ the third 

year's intereft, a^d 496 26+ 24 i^ i^ :^ ^^^ *^ 7r. 

4th4 



4ft. As 100 : 2^ : : 520 18 7;^ : /i} o 5^ the laft 
llalfvear^s intBRlL 

Thctt 520 f8 7| + I J o y». =iCS33 ^9 ^^ ^^ 
aqKMim. 
^^^^£533 'P i<^— >C4S^— j£'j'9 to the Intcrcft^ 

PraSlical quefiions in Luere/l accounts^ 
Cmmiffianj Injur ance^ Purcbajb^ ftocks^ Bfo^ 

,ftL What intereft will be due for XT3I. iSt. &0111 

aiarch loth. to ieptcmbcr Jioth. at 4 and a hall' per 

^•eiit2 Anf. ^ 6 li o. 

zd. What w£[l 280L los. amount to, in 7 yeai% 
«nd 3 qoacters, at 61. per cent per aQnam, fimple 
intereft?^ Anf. iC 4.io 18 6^ 

3)1. If a Broker fells goods to the valde or875l. 1 8t. 
ao!L what is his demand^, at 79* lod. per cent ? 

Anf.X3 8 4^ 

4tL At t2il; and five dghts per eent» what is the 
patdiaieof789L 15s. 6d. India ilock f 

Anf. £g6o^ 11 3^ 

5di. Admit 4 (hip and cargo valued at 2749I. infured 
tt 27L and a half per cent, what comes it to ? 

Ann £ 75J 19 6 

6th. What win ;7oL amount to, in ; years and one 
4|oarter, at 5. and three fourths per cent ? 

A^f. £yit I 4i 

7th. A Factor having <6me bnfinefi for a merchant, 
to the amount of 7483I. 14s. 6d. what is his allowance 
a( s ^u^ three fourths per cest ? 

Auit £ 280 12 9». 

8th, 



44. EQjfA«<w ^f Paym^nI's. 

8th. What ia the amount of .i:iooL. fpr 5 yeajn and 
p months at 5 and three fourths per- c^nt,- cc^p^nd 
itttereft? ^ . Anl*. ^ i^iS' i*»'9Y 

Equation, .vf Payments. .'>...''■' 

Tjy thi3 rde, when feveral Aims are due at difercHt 
fj times, one tin^e is found for the payment of the 
w&ok, xailed tli^ ^uated tuac of paygicnt. . ^^ ■ ^ 

Rule. , 

Multiply each defet^y the time when diie, in mori As, 
Weelcs, or dav«f ; theii di^de-die fumf^f theprodu^bl^ 
the vhole"C'«^t, and that quotient is called the equatdl 
tin-e cf pj;yment, which though not ^xa^lly true, may 
be depended on for fmaii debts, at fiiort intervals with 
litti^ lofs. 

Adroit 4.0I. due at 4 months, col. at 6 months, 60K 
at B mdntihs, and 90I. at Id mohtns \ Quired ihe'tiinci 
of payment, by. the above rule ? - .; . = . .7 .1-. 

-^Solution. 40 x 4n 160 
50 X bzz 300 
60. X ' 8 rn 480 
90 X 10 rr 900 

24-0 ) ib4'-o . 

Attf. 7 inottdis ^weeJcr \^ts^y — 

If, 200I. be dye at 3 montljs, 39^1. at. 5 mohjths, 
Tjooh at 7 th4>»ths, aTrti" 6^ ofF: ' at 9 men ife' ; required 
the equated lijne for payment of the whol© at once f • ^ 



, t6<?^i^r. 



..1' 



By this rule, Mercha^b. ox Twder« fc prcujprdgf 
t^eir ^ar«s^ ^that in exc'vah^ing one coriimoaity 
Tor aiiotlier, neither party lultains loU. 

RULL ifl. 



B ARTERY 4^ 

^ ' Rule itf. 

' When Ae quantity anii price per yard, pound, Ssc, 
'lot gbkn to find the quantity of another fort of good$« 
at a giVen prite per pound, yard, hi^dred weight, See. 
Find the va}u^ of the given quantity, per pia£Uce or 
otherwife, and divide that value by the other price pev 
jard, &c. and the quotient is the ai^wer. 

RuLS zd. 

When merchsvnts barter wares for wares, and pay 
the balance in ca(h ; compute fe]>erately the vahie of 
each of their wares, by their quantities and prices^ and 
their difference is the balance due to him ^ofe wares 
are hi(dieft. But if the balance be paidin other goods of 
a fixed price per yard, pound, &c. divide the oalance 
of the account by the j^ce fixed, and the quotient is 
the balance in that fpeoes of gpodj. 

Ruts 3d. 

If one party advances the price of his goods ptf 
yard, &c. above the current price of fuch ^oods, thii 
other mufl do.fo toor. 

Example, ift» How many yards of linen at 4s. 8d< 
per yard ihati be .given for 56 yards broad doth at 
17s. lod. per yard? 

yds. s. d. 
Solution. FirA, 56 at 17 10 comes to 1 1984 pence* 
Secoudi, 48= 56 d^ 

d. yd* d. yds. 
Then, as 56: 1 :; 11984: 2i4thc anfwer; 

. A delivered nC. jq. :filb. fiigar, at 7.J.I. perjh. 
to B, and received 15C. iq. 271b. cheeie at ^^d* 
per [b. required the balance of account^ and to whom f 

4 has tea at 9s. per lb hut cates it in barter at los. 
liovir m^ch coffee at 2s. 6d. per lb. muft B giyehini 
f»r4C, 2q. 141b. of his tea, and how muft B rate his 
dCflbc in barter pec \\>P 

Pa<jLElT ' 
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Profit and Loss. 

BV this rule merchanrts know what id |;ained cf 
loft b^ trade ; al(o how to j^te their goo£ to gaiui 
or lofe any .prppo^ fumy at the whole or per ceat. 

If any aifigned Monber of }rards» &:c.* be bonght at 
t knowii price per y^, am) be fold out at a known 
price jicr yard ; to find the gai^ or tbft at the wholc«. . 

Rule i{L 

By praftiee find what the given number of yard# 
•ome tOy at the difi^rence of the prices per yard. 

If goods be bought ajt a known price per pound or 
yard, and the felling price per pound or yard, be rehr 
^Tured to gain or ioie any afitgned rate per cent. 

• Rule zd. 

As iool. : ibo + or — the gain or lofs intended, tc 
jpQTchafc price per yard of per pound : flie felling price 
per yard er per -pound; required, 
. If you have bought goods, and ibid them at an ^d^ 
jUicci jfritc, and would ki^ow the gain per cent; 

Ruts 3d, 

As the ptirchafe price : looL r: the diflcrence he-* 
tween thepurchafe price and the felUng price : the 
gain per cent. ,-: 

N. B. If you would advance your goods, fuppofe 
cloth, 5 per cent, add to the prim'e c!oft per yard, One 
twentieth thereof;* if uo per cent, add to the prime 
coft, one tenth theireof ; if 20 per cent, add to tho firft 
coft, one fifth thereof. 

Example. Bought 476 yards at lis. lod. and (old 
them at 13s. 3^d. required the profit at the wliote^ 

^nd how much is gained per ce^tf . 

Solttdpfty 



St d« 3. d. B. d* 
Solution. 13 5^ — II ion I 54. per yard. 
%• 476 yards at is. 5^d. zi the profit at the whole* 
s. d. qrs. s. d. qrs. 
T^en. As II 10 ~ 508 and u 5^ = 70 wLcnc^ 
As 568 : lool. : : 7© : 43L 5s. i^ profit per cent, 

Bou^t 27C. 30. '151b. fugar/.at.il. losJ per Cwt. 
query how it muft oe ioid per pound, to gain bl. per 

cent? " '* 

IT^O ells of fuperfine doth <;oft'SoL how muft is bf 
ibid per yard, to gain 25 1. per cent ? 

tV "•••■;• • 

Felhivflnp orCi>mp€i^^ fir equal Time. 

BY this tule partners in company divide their gain, 
or adjuft their Ihares of lofs^ hereby alfo may the 
effe^ of a bankrupt be divided^ or legacies adjufted^ 
irhea the eftate is deihdeiU. 

RULI, 

. As the fum of all tj^e. partners 'ftock in trade : the 
wholcugain or. lo^ : :'eacn pArtner's ftock : his fnare ^ 
•gain or lois.^ ' 

As the whole of a bankrupt's debt :' Ms efFe£ls : : each 
perfbn's debt : his fhare, and : ; 20s. : the pound ratt 
that can be paid ? . 

Again, As the'funi bequeathed : the tcftator^s effe^ : : 
«ach If6;acy': thkt'legAtee*s (hare? . . ' 

Awiih 80I. 16 wim'i2o!. and C with 1401. in trade 
g^ed ^ol. required each (hare ? 

So ft|M fbo '+ 140 jl. 340 the fum of their ftock». 
As 340 : 60 : : 80 : j^ 14 2 4^*^ A's Ihare of gain. 
A' 340 : 6q : : I2p : 213 6^^^ B's Ihare of gain. 
Sa 346 ; 66 : :'i40 : 24 14 i_r^ C's Iharc ol gain. 

" . Proof 6d 00 00 ' 

Since 



4S FsttOWSHIF» 

Since all die i^ione^ gsuned oa^t to be divided, it it 
plain that die fum of aU the partners (hares, miift be 
tqual to the fom divided, whldi is a fort of proof. 

Four Merchants made a joint flock, A puts in 274!. 
B 345I. C 436I. and D 500I. and they gained zBoL 
•equired each peribn's (hare ? 

A Merchant who became a Banknipt was indebted 
to A 450I. B 560I. C 620L D 3M. £ 740I. and to F 
870!. and his effe^ amounted to 12301* required each 
crMitor's (hare, and hew much Praa paid a pound f 

FeUowftnp ar Cmpdnj for unequal Time. 

BY this rule eain or Ibfs in company isadjufied 
according to ooth ftock and time it is employed. 
Alfo rent may be affigned according to die nmnbo: of 
cattle, and time they depafture there. 

KVLI jft. 

Multiply eachman's Sock by the time it is In company^ 
and get the fum of all the piodu&s. Then, as the fum of 
all the produdb of flock and time : the gain, lofs, oe 
rent : : the prcdud of each partner's ilock and time : 
ids fhare of gain, loA, or rent. 

Again, if you have given the whole ftock of any number 
ofj>erf6ns in trade, with each man's gain, and pmc^ 
to find their xefpeSive Hocks, 

RuLB 2d. 

Divide each man's gam by his dme, and take thrfkn 
of all the qu( tients. Then as the fum of all the iidd 
quotients : the whole ftock : : each man's quotient of 
gain and time : his Ihare c£ ftock ? 

A with 540I. in company 9 months, andB with y^ol* 

in company 7 months, gained 140L what is each auin'e 

fhare? 

540I. X 5 :z: 4860 ths prcdt. of A's ftock and time. 

750I. X 7 — 9!?5o thcprodt. of B's ftock and time. 

, Sum 10 UQ 

•••As 
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I. 1. s. d. 

•r As 101 10 : 140 : : 4860 : 67 5 11^ 241 A's gain. 
As loiio : 140 :: 5250 : 72 14 o 96 B*s gam. 
Proof' 140 00 o 337 := a qr. 

A, B, and C made a joint ftock for 12 months, A put 
in 256L at firft, and 340I. more at the end of 5 mondis, ' 
B pat in 680I. at firft, and withdrew 320I. at 7 months 
end ; C not having ready money was admitted into 
company after 4 months with 840L with which diey 
gained 370L query each man's ihare ? 

A B and C with a joint ftock of S40I. at the condu* 
-fion had 131I. to divide, A's money was in company 5 
months and his gain was 35I. B's money was in com- 
pany 7 months and his gain 42!. C's gain was 54!. for 
9 months, required each man's ftock ? 

Exchange of Coin. 

EXCHANGE in trade or commerce among mer- 
chants, is the trade of money carried on betvveen 
one place and another by means of bills of Exchange. 
Four things are to be coniidered in exchange, 
ift. The rea monies of each county or trading town. 
2d. Their nominal or imaginary monies. 
3d. The Par of exchange, which is fixed and certain, 
being the intriniic value of Foreign money compared 
with Sterling, 

^th. The Courfe of exchange, which rifes and falls on 
vanous occafions. 

The real monies of England. 

Gold coins. Silver coins. 

A guinea ;^ i i o A crown 5s. 

^If a guinea 106 half a crown 26 

a quarter ditto 5 3 ^ Hiilling 1 2 

fixpence 6 y 

Copper coins are, the half penny and farthing. 
Imaginary money ; th^ pound — ^ 2Qs. the mark =: 
^ 13s 



13s. 4^1. the angel ~ los. the noble^z= 6s. 8d. ^nda 
penny zz 4 farttings, 

FRJNCE^ 
They kee{) fKeir ^cCdUiits at Paris\ Lyons y Rouen, tfc . 
in Li<versy Sols and Deniersy and exchange by the Ecuy 
or Crown equal to 48,- 6d. at P^r.- But the Goup/e of 
exchange runs between 2.; and 40 pence Sterling per 
crown, or between 20 and. 30 livres. per pound ftefling. 
The French add the term ^Tiarw/V to their money* 
to diftinguiih it, as we add Sterling to odrs/ / 

The xearmOnieis of France, 
Gold coins. Livres. Silver coins. Livres. 

Double Louis d'or ri: z*2 Ecu «>rrCK)WJi zr ,3 

Louis d'or zq 1 1 half crown, a fifth 

half Louis d'or =154. of a crown,; i tenth &c . 
Brafs coin. Thefol 20 of which are 1 Hard. 
Copper coin. The liard or farthing 4 of-whkhi 21: 
1 fol, the denier, and the double denier ZZ i Hard. 

N* B. 12 Deniers-ZZ l Soly '20 Sols ZZ I Livre^ 3 
Li'vres HI i Croivn. 

The nominal monies of France^ ' 
Thepittole zi lolivres, and the livre value -as abo^e. 
. ift. To find how much Foreign money of any oouiTtfy, 
is equal to any fum Stirling, 

Rule 

As the Sterling money equivalent to one Foreign piece 
: 1 Foreign piece I : ' the Sterling fum : the Foreign 
r pieces required. 

2d. To find the value of any Foreign fum in St trJing 
money. 

Rule. 

As dne Foreign piece : its Sterhn^ vahie : ! the Fo- 
reign fum : its value in Sterling coin. 

Example. How many crowns muft be paid at Paris 
to receive 329I. 8s. id. at Londony exchange^ *t 54 
■pepce ani a half per crown } 
^' Per 



, . i - .4. 5; 3; J half -pence. d» halfp. 
Pcrreduaion 329 «rzr- 158^14 and 54! ir 109 
As- 109 : icr. :: i;8ii4 : I450cr, 35fols, 2dnrs, Anf. 
Example. 2d, How much Stirling ,inoney muft be 
paid in Londoriy to receive 1450 crowns 35 fols 2 deni- 
i^..ati,J?i^r4s,, c^C^i^nge at 54 pence and a half per 

^ ,. ; ^ deo. cr. fp. d. de^eri« 

%',:«^.3.>< i^o. X \z is: 72P, 1450 35 2= 1044406 

' As 720 : \if\. : : i94sM^ • 799S6. =? 3^ ^ Anf. 
SFJIN. 

They keej^.ife#» ac«lHlAt9 « HffdrUt Cadiz, and 
^w///p, in. uEdii^ 9«4 McrNE{4(iAr^» awl cJCchange upoE 
i^:Miii»^'^- eigki% tJS^'far of which with Jt««^ it 
4tb iiflLHhilotW I^hh^^ ^ ^xflbactglpjmmheisveeD 5a 

andyzd. Sterling fer:£Mf ^^f eigkt* 

^ Kials^ I iiAftiry OT fiid of ttgh^j, 

ip'l^, I mar. . ;^ 

V .■■'.■ . .1 .'-.'.■ ., .. .' .^ '. . 

'^Stfetcal and imaginary money of Sfdin. 
•;•■■■*•"'• ^ •.''• ' merd^t 

iJSfd ttiftii. YKi.f^rffi'zr 4 'Pimiofiigkt rzio88. 

•' 'J ')^fytoU ZZ 2 Pieces of eight 544. 

Silver coini. T^^i*i<ff 0/^ «;f>&/ 272, 

"^ ' '* The^/W 34. 

Tlv wag^iafy 4}«^ in ^xch^nfip 375, 

. . ~ fcy^iftbijyiivg^ifeUipigftig 374. 

A.ilfcrvi^Vi^.a foiall pw^pe 'of lirafs or copiper about 

feye^ ninths of 4 /4?^>6i'«g"- 

Rule, the faine as for Frana, 
A merchant at Madrid remits to London ' 849 pieces 
•f eight, at 56 pence /rr piecei how much Sterling it 

...» How 

F2 



5^ Exchange. 

How many pieces of eight at 56 pence fer piece, 
will anfwer a bill of 198I. 2s. Sterling ? 

Jnf. 849^ 

They keep their accounts at Gmoa 2Xid' Leghorn in 
Li<versy Sols and Deniers, and exchange by the Piece of 
eight or Dollar, vAio& far \s 4s, 6d, Sterling, but tlu^ 
Courfe of exchange is from 46. pence to 76 or 78 pence 
fer Piece of eight. The exchange at Florence is by 
Ducatoons, and at Venice by Ducats. 

N. B. 6 Solidi make i Grofs, 24 Grofses i Ducat 
1 2 Denier s i W, 20 5^// I Li'ure, 
5 Z/w? f P/^ of eight at Genoa, 
o Livres \ Piece tf eight vit Leghorn.' 
ROME exchanges with LorHion on the iSrx^' whofi? 
jP^r is 5s. (A. Surling and die C0«o^ of^xchatt|^ is& 
from 55 to 65d. Sterkngper Scuii. , 

Rule, The fame as before, fee France.-^ ' ' 

A Gentleman* travelling would exchange izii. 9s. 2d* 

Sterling for Venice ducats at '4s. jVi. eaoiy how many 

muft he receive? .. Anfwer 550. 

If ^50 ducatSy at 4^. '6d. each be remitted ^m 

Venice to London, what is the value in pounds S^erlin^i^, 

Ai^wer 121L 98. zld. . 

PORTUGAL. 

They keep their accounts at Oporto tnd Lijbon in 
Rejs and Milrees, they Exchange on the Milree die Par 
of which is 6s. 8d.^'5/^//»g-, but the Cour/e of exdiange 
runs from 5od. to 8od. Sterling per Milree f 

The real monies pf Portugal, are. 

rees. ieet* 

A Gold Ducat equal 1000 J A current Crufade rZ 40CI 

A double PiftoU 4000 | AftampedPifi 480 

. . dPiJlok 



ExCflANOt^ 



53 



4 PijM^ cqiial tooo 
j4Afikfif . JOOO 

A current Pacatoon 
Aftamped Cru/adi 5 00 
ATeftm 100 



A Moid9re, 27$. SierU^g. 

A J^hatrnts 36 dim 

A dmihk J^hn 72 

Halfyobn 36 

q^mrttr ditu 18 

eight 9 £tf#. 



Rvtfey ibe Frtttici. 

A Gentleman being defirous to remit to his coire- 
(pondent in London i^y$. Mi ft^s, exchange at 6s. 5d. 
per Milree how much Sterling will he be creditor for ta 

Aiifwer 441I. IS. I id; 

If a t>Ui heimmS^ 444lf m I id. et I^^^?*, hoiir 
^^ny.ilfiA/^/, fU ^s. 54. fiie)^ ^r9 equal ui vidiie to thxt 

fum ? 



V 



Ahiwer 1375. 



MeiEJNBr FLAUDBkS, mi GERMANr. 

. . They Isttp tJiwir ^cc&j^ts- ^i Antfierifam, Rotferdam, 
JBlt^iS^* Midfiehurgh and Hamburgh^ V« Ouilderty Stin/ert 
and Pennin^Sy fomc in Pounds y SbillingSy^nd Pence yvhick 
ijx ^&vided 2!S Mrs. 

They exchange wkh London upon the pound Sterling 
gifving ^it when at /W i o Guilders rr 3 3 (hillings and 
4- pence Flemijby \vqX the Cour/e of exchange varies from 
30 tor. ^i Sbiili^gkFkn^ F€r pound SferUng. 



The 1^ irioniesrof jttsKflwi^att. 
Florins. 
A ^«f«/ or Ducatoon Zi 20 
A So*vereign 1 5: 

A Ro/e-poble 1 1 

fiiker4uid Copfijer «c»n» a*e 
A Ducatoon 63 Stiver/ 

A DriC'Gulden 60 
ARix-dvUmd: ■ w - 
T F 



A Cro'wn ZZ 40 

A Dollar 30 

A Guild-fiorim 28 

' ASchUfing 6 

^ Pennings make 1 ^^ 

2 Gioots I Sti<vtr 

3 A^. A 



54 ExcMAirtffi^ 

N. B. 12 Groots or 6 ^//V^/ make i ScieBtfigr 
20 Schellings or 6 Guilders make i Found. 
To change Ffemjh money into Sterling. 

Rule. 

As the given i^/7/f of exchange Tlemijh ! i pound 
Sterling : ; The Fhmjh fum : the Sterling required. 
To change Sterling into FUmifi. 

Rule. 

As I pound Sterling : the i^^^ of exchange Fkmijk 
: : theiSterling fum : the /"i^/?/}^ fought. 

Example. Remitted from London a bill of 1705I. 5s. 
Sterling^ Jiow many Guilders may be drawn for at ^- 
fierdam exchange at 3A Schellings 4 Gr^?^// and a half 
Fkmijh Per pound Sterling? 

An/. 17585 Gil. 7 Sti. 13 P. 

Whar ihall be drawn fer at London^ if there be paid 
at Amfterdam 17585 Guilders^ 7 Sti<versj and i^Peu" 
ningsp^ exchange at 34 Schellings ^ 4 Gr^^/ and a half, 
Fer ^}2nd Sterling? Anf. £i70S 5* 

In tiollandihere are two kinds of money diftinguifhed 
by the terms Bank and Current y fo that in the Courfi 
of b^fipefsy neaociating bills &c. it may be required to 
change one of uiefe into the other, the difFerence of the 
.two k called Agio and is generally from 3 to 6 Fer cent 
in favour of the BanL 

Having tLBsini fum given, to find its value in Current 
money. 
f 

RULBy 

As 100 Guilders Sank I lOO + the Agio 1 1 the Baulk 
j^wtxk ; the Current required. 

To Change Currmt money into Batih 
.'i,. • Run. 



Exchange. 5^ 

Rule* 

As 100 + the Jgio : rc5o Sank \ : the Current money 
r the Bank required. 

Example. Change 297 Gu. 7 Sch, 8 Pen. Current 
tiioney into Bank Guilders Agio 4 and three eights Per 
Cent. - Anf. 3,80 Guil, 1 4 ^Jr^. 3 P. and a half. 

Change 380 GuiUers^ i^Sti<verSf 5 Pennings, ^ Bank, 
into Current money, -4?'a 4 .J. /«r cent ? 

A^. B. London exchanges with Denmark, Norway^ 
S*weden, Mofc(yvy, ibme parts of Germatr^, Sa^voy, Sivit^ 
xerland ISc. But as thefe exchanges are commonly 
negociated by way q£ Hamburg, Amfterdam, or Anfwerp, 
ibe rule for HoUand ^c. is iufficient. 

- PLANTATIONS in AMERICA. 

' They reckon their monies and keep their accounts 
the fame way as in Britain, but their money is of lefs 
▼alne* From any of the Carrihee iilands as St. 
Cbriftopbers, Montferat, Antigua t^c, the exchange is 
2$l.^r cent in favour oi London, and from Jamaica, 
Firginia, Merylatid, Penfilvania, Ne^w England £5fr. the 
^f^nce is conmionly greater. 

To torn any Britijh fum into Plantation monejr, at 
any Rate Per cent. 

RvLB. - 

As lool. ! 100 + the rate per cent : : any fom : 
the Plantation money equivalent. 

To turn Plantation money into Britijh. 

Rule. 

As too -f the Rate of exchange Percent : xool. : : 
any Plantation fum : the Britijh fum required, 

If 
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If a perfon -intended to travel pays down m Lotidm 
Zii^.'^bX, 1 8s. how n-iuch mitft he receive in Penjllvania 
exchange at 3 21. f^r cent? Anfwer 3149I. los. i(J.^ 

How much St'erlitrg money may be received in. ^'/$*i;^- 
ha<ven for 3 149I. los. paid in A/flr)7i^«^ exchat^'at J^l. 
Pirrcent? A^tvjtf.i\j^\. iis. 

N, B, When the Rafe of exchange h 25I. Percent 
add to any Britijh {\im one fourth qf itfelf fnr Plant^- 
ticn mcney, and fubtra<ft a fifth of the Plantation money 
from any Plantation fum te torn k into BritiP moriey-. 

Lrndon exchanges alfo with Ireland 2X 8 and i. at par^ 
the Courfe of ex^ha^ige \'aries according ^ ^ihe demand 
of money orbilts, and is between 4!. and 15!. 7er «rtifr 
in favour of iw<A^». 

Rule. The fame as the lal!. 

If a man pays 13d. 18s. rod. Irijh in DuMin What 
muft he receive at Whitgha'v^n exchange aj 81. and . JL 
Percent? 

Here you may dedu A one thirteenth from .the Irtpii 
to reduce it to Englijhy and add one t^welfth of. tbi^ 
Englijh to turn it into Irifr. . 

1. s. d. 
From 130 18 10 Irljh, 

Dedud ^ thereof 10 i 5^ 



the remainder it 120 17 4' EngfiJJ^. 

If f2ol. 175. 4ld. be paid at IVhiteba'ven how muck 
IriJh money Ihajl be received in Dublin^ iWcwiji^ i.d^ at 
fiiilling in favour of Whit$hfi'ven I 

\. t, A. 
To' ISO 17 i^Englip 

Add^ thereof 10 01 5^ 

Sum 10130 18 to Jrijk 
Compariibii 



CoMjoiKED Proportion. ^j 
Camparifon of Weights and Meafures. 

THIS nileis efieftedbythe fingle rule of three 
direft being a pardcalar csSe thereof. 
If 70 Dutch peace be worth 98 French pence, how 
Bumy Dutch pence are equal to 1260 French pence? 
As 98 : 70 : : 1260 : 900 the Answer. 

Conjoined Proportion. 

BY this role Coin^ Weight or Mtafure^ of ieverat 
countries are compared with one another in the 
ia me queftion, either to find how many at the Lafi place 
are equal to a fixed number at the Ftrft^ or how manyt 
at the Firft place are equal to a fixed number at the 
Lafi. 

Rule. 

^ Write down in two columns, all the relative terms, ht* 
getting at the Firft with the fign = between as they 
occur, and put the odd tenn in t£it column where there 
28 none of the fame name, then the continued produd of 
the terms in that column wheie the odd term is, divided 
by the produ^ df the tennsin die other column, quotes 
the anlwer. 

If 4oib. at London make 441b. at Jntwerpf and 
1251b. at Antwerp make 132 at Frankfort^ and 12 at 
Frankfirt makie 10 at Leghorn^ how many pounds at 
Lowkn are equal to 144 at Leghorn? 

lb, lb. 

Per Rulel 40 at Londcn n: 44 at Anfwerp^ 
and I 125 — Antnuerp 132 — Frankfort., 
QneiUon f i^ ^» Frankfort IQ'^ Leghorn^ 
J ij^'^ Leghorn. 



40 X 125 X 12 X 144 IX 12^5 x-2 X 72 

Then -.=: . 

44 X 132 X 10 II X II X X 

18000 



■ ■ =; 141 ^Y anfwcr. 
mi Arbitration 



BY thts- term/is uttdih-ftood hrfw to cHoofe'^fdetir.' 
mine tte belf way of remitting mbj^ey fsifn 
abroad, with advaiM;a|;e, which is ftmrtA^d^l^Con;- 
Joined Frdportioay th^ns, ^ , ... , . i 

Admit a Merchant ha^ .eiFe6l5 at Leghorn to the 
amount of 274o"^la«i w}]4cli?'Rfe«5«^»imit by way of 
l,ifocn.2X 900 rees per dollar and thence to London at 
6s; €tf;^.'iJeiftnitiw, or by 1^ o#'ij^«> art '6 litres aijl 
#^ per dpllarl and Aence to Zw^</(J'« afjjd. p^r crowwj. 
now it 16 required tt> arbitrate, thefe Exchanges^} (i^ ieu ) 
l».ckooie tW which is' iiiaik adyanta^us^^ 

I dollar at Leghorn ZZr'^00 xtt% at Lijbon, * • ' 
1000 rees at Lijbon ZZ 78d. ^ at London. 

1000 X I. 

\^^^tkLegk^^:sS^t^)xVK%ix.Ly9m. 
y livj«s at L;jons ^33 peoce at l.onipn, • : • 

•' zy^d'dolhii^ ati^oflic, ' • . • 

Here it may be obferved the^ fl erenoe is f 3!; tp's. id, 
in favour of ^eiriittirig by Lyons rather *th*n by tt^gjtt 
which dcpends'on the Courje of, eTchaheefet thattnire, 
but the Couffe may vary lb matin alndiim'itime by way 
of Zc//?c« may be the better. 

Hiince appeals- the ncceffity arfd''^<f^ts^^!'of ao 
cxtenffvc correlpondenice In Theic"1clnd"5f75imrfancef; 

The 
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IPh BokHle ^^^le-ef ^hree^ or Compound Rule 
^ftf "Broprtion^ coding cfJFive ierms. 

A LL queftions in this rule may be folved hy two pro- 
.^(tdk. pt>«tiaiis of tke£agle rule of three, -thas, 

. i£6.iij]^eius.Tpeiid liL in 8 montli8,*}\ow much will 
ifive .24..Audents. i6 manchs. 

'Solutian. As',g,&u, : i>l. :: 25 Hu. :.32l. and 
Ugain, As 8m6. : 32I. :: i6mo. : '64I. Anfwcr.. 

Tn 'the i«fo!ution of queftir^ns *by tliis rneth«>l-it Is 
'.neceflary to obferve carefully when th< prportirns .are 
dired, and when inverfc ; bdt the-foilowing naoliod 
requires no fuch diilindUgn. 

. '^JbeMiiisii^fal Rule 4f PropbrHon. 

THIS rule comprehends, the diie£l, and inverfe 
rules, the double rule of 5, 7, 9 cr any propofed 
^^timber of odd teems* founded or crofs muJfiplicat on, 
that h On the prodn^ of C(»ntraiy> cau^Te acv*^ es^edt 
being equal, anAvcring by one general method, every 
thing tlkt-can bei-eiblved byt^c.lbreiaid^r^es. 

-RULB. 

. ift^ Set down all the leading terms or conditions of 
any qneilion, coiifidered as the firft or principal caufc 
of fbm^ g^n, lofs, or aftion, then at a diftancc in- the 
fame iine,"{et down the f^)llowing terms or conditions 
confideredas the e1!fe6t of that firft caufe. 

2di Set- down, under the firft part, in a fecond line 
the 'fecond like preceeding terms, or conditions,. each 
clafs under each, confidered as a fecond caafe moving 
the qucftion, then fet down in the zd. part of the fecond 
line, the other following conditdons confidered as the 
2d. efFc£l produced by the fecond preceeding caufe, and 
where the term foagjit in this fecond hneij dehcietrt 
mark its place with an^ifia'thos. * 

ift. Draw 
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3d. Draw a crofs line (as in the examples ) fron. 
caufe, term, or terms> in the firft line, to the efiedl, term, 
or tennsy of the (econd line, and £rom the caofe term or 
terms, of the fecond line, to the efied, term, or terms, 
ofthefirftline. 

4th. Multiply all the terms in the part of the ^. 
line where the afhifm is into the contrary terms of the 
firft line for a divifor, the produd of all die other terms 
is the diiadend, and the quotient arising is the anfwer. 

N. B. When a term is underftood fupply its place 
by a unit or i • 

I ft. If 16 pounds of fugar coil 1 2 (hillings what coft 
150 pounds? 

Cau/e EffeB 

Lineift.1 ioId. "yji'T 12s. C 150x12 1. s. 

2d. 3 150 .ZJL. ^ \ 16 

Jnf. 

2d. If 12 men in to days fini(h a piece of work, how 
long will 8 men be in £niihing fuch a piece? 

Cau/e Effea 

Lineift. 7i2m. lod."^ ^iw.f 12X10X1 

^=i5d, 

8x1 

Am/. 

5d. If 8 men in 6 days of 1 2 hours each, dig a trench 
60 feet long, 10 broad and 2 deep ; in how many days 
of 9 hours each, can 18 men working at the fame rate, 
dig a trench 100 feet long, 8 broad and 3 deep? 
Cau/e. Effea. 

Line I ft. "^ 8m. 6d. i2h. "^7^ ^o^- lob. 2d. 

2d. J 18 » 9 .^f^ioo 8 3 
12 41 

8x6xi2Xi|oox8X3 64 
■I ~ — ZT 7* days Jn/wer. 

i8X9X6|oXi]oX2 9 
61 I 

4di,If 



: ift. 1 12m. 10d.""^^IW. C 12 

2d.38 • -^f^iw.t 



^f Propohtioh. 5i 

4th. If I lead a'perfon 6ool. fer i year» kow !onr 
•ngHt he to lend me loooL to do mc an equal ftrvicec 

5 th. Holy maiif yards of dodi in length* 1 yard and 
a quarter kotd, will line a riece tif tapeftry to yards 
long, and 3 yard) and ^ broad? 

6th« If 18 horfes in 6 days, eat ^6 bn&iels of oats, how 
muL'tty horfet will eat 56 buihels in 2 days? 

^rth. If It ftudentt ipend 1 81. in 9 mondis, how much 
will ferve 40 flcdenn 16 mondis? 

8th. What principal in 9 months at 5 per oent will 
gain 30I ? 

9di. If 140 pSoncersof 6 degrees of ftrength and tf 
of a£tivi^, in 4 ^My% of 16 hours each, dig a trench of 
J dq;reet of haraneft, iao yards long 3 wideand 2 deep, 
now many nioneers ef 5 degrees of ftrev^gth, 4 of activity, 
in Q davs m i z hours each, will dig a trench of 5 degrees 
of nardncfi, and 250 yards long, 4hroad and 3 deep? 

Coi^imi Prcpcrtim hy Ms general ruU. 

'- In' his nitn variety ofproportiMn are linked togachor, 
and the anfwer brought ont at one operation. 

Thus. If aolb. at Louden mAe 24^. at Ani^erft 
and i$$lb. at Amnutrf make i8olb. at Lighmm^ and 
1*8 at Ltghtum make r6 at Femte^ how nany pounds at 
Lvndw are equal to 72 at Vnnct ? » 

LmuLon. Amt^wtrp, L^bsm. Vefdce. 

tine ift. 2oIb. '^'^^JT 24lh. rtolb. i6lb. 

*d. ^ -i/jLiJS «4 7« 

xo X i$5 X 18 X 72 465 

— — — \ — ^n — = j8 I Anfwer. 

24 X. 180 X 16 8 ' 

Affjdn if 2olb. at Loudon make 241b. at Aniwerf^ and 
15 51b. xiJtthwerp make-^iSolb. at Ltgborny and it 
at Ltghorn make 16 at Feuice^ how many pounds at 
F€m^e are equal to j8 ^ at LmdonI 

Q Arhhiuticat 



Ar^Thmhticajl -Progressiok. 

AN Y ^(aicaof numbers are ^d to 1^ in Arith- 
metical Progreifiouy tbat-inatafe or dpici^e, by 
a common increment or decrehaent, 

la living qnefHotis under' this mle^ the^five^foJlowu 
•ing p9Mts.i9u(l;be particularly obferved. viz. . 

ift. The/ry? term^ id. i^c i^;?t»»i; . - • 
1' 3d4TKe^tf)ifr^l^/ti/i^Mcf..{. ^. 

4th, The «jww^^ of Terftis. 
5th.TJl^yi/s^< ^x/i^re^at$ pf all the terms, . , 

Now any direc of theft being given, thp.ffift may be 
'fi>und by Vh elegant algebraic invdi^g^tion foandctf 
on the two'followiag £«»«wrf^. ' ■;:'«■. 

ift. HaTfthey««tffthe/i^ahd/*/?tenfl8, multijpSred 
by tjie number of terms, gives the/um of the feries. 
.-^M;, -.v. ■•^■' .;•-. . ^% \. :\'\ .,*. .- ' ^^ 
2d. The difference of ^^firft and //?/^ terms, divided 
:ky:)iie'mMr;^ ofiieniuleiii i^ gives the cem^ltm 4iff(iren€§ 
• '■ •» J^".i. ' :;• -. • . ■ . ■, 

. Tlwrefore ift. K Ae/f)/? #nd /^^rov wi** .the 
immim ^iVim^ f*f.^y fcnes be giy^iii .^le r,\4«»j>f A« 

by the^zd; .' ' .\ i,. : '., ,1- • '. : ; 

,j^'iff«.H^'often -doeil^e J^ammerof a cloc): 
ftrike in a week'? V^ : 

Sedation, .ii^re die progieffioii is« i 2 3 4 ^ 6 &c« . 
to 12 terms. •. .. • 

an* &iff> II -5» 2.X-JLg -^7A-timesin 12 hours. 

Therefore, 78 X i^ IZ icpi^uoxes, An.fwer. 

^' Ex. 2d. •Aflxniii i<5op eggs hid out in a lind;'^tke 
'firft one yard jfroiti a Jl)afket, ?nd 1 yard between' eadh 
>gg, required the difti^ce goiic over in ^thering them 
. IP the baiket one by one/ 

Admit 



• Arithmetical Fudcitts^sioir. 6^ 

•^ Admit a man: had 12 fons- ths yoangeft 5 yean old« 
and the oldcft 47, required the iiiffhcitct of their ages/ 

... 47^—3 
c Solation .'r ! ■ ■' ZH 4 the commtM iigkrtnet hpi^ 

12— I . . . 

2d^ Admit thr frfi Md ktfi tetflis, and the r«mwr;; 
difference given, to £nd the numheP of teiftis. 

Divide the difference of xYicJirJi and loft terms, by 
the ccmmon differ ence^ and-fib* qootient + i is the number 
of terms. 

A <}eRttenni*8 youttgdtcliifid i> 5 yean otcT, and Us 
(Ad«ft^'479 Mdthe emmmMi^r^a of all thdr 1^ it 4' 
yearsy reqniml kov^ aUHly dnlckvn 1m has in all ? 

.47 — 3 44 ■ ^ ^ . 

. — — — .1^-*'=: ii^aaid ii -f i r:: i-a Anfwcr^ , 

4 4 •-' 

-' -^.^Afiit dxefeft «»ai, MM^^ro&tems and cmnkn 
increment given, to find ihcjlrj^ P ' ^ . f : 

Multiply the ccriman her^meht by tfie number oTte^n^ 
Ibfs 1 , then fnbtrad: diat proda^froin the 7^ tieAn aim 
the remaindffr is die/);^. 

Admit a b^entleman ^ i2 cliijdreh ti^e. 'i^^^f^i^^ of 

. their ^ ages 4 yeart, anifl t&e pld^ ;^ 47 years, h9>^ .pla 

is the youngefl }' , 

4 X 12 — I- ~ 44 and 47 — 44= ri* 3 the Anf. 
4th. If the-^Mv^ of terms, c^nUfwfn Sffemuey. and 
,/^ of all the fericibe' given, tofiad«he,^;^term.'. 

'■ • ■• RtriB. 

rtivide tlfe'^^f of die foies bvthe number of t6rms« 

and from the quotient fabb^ half tike p«odud of the 

G 2 amrnon- 



#4 Geometrical Proorbssiov^ 

tnrnwm increment and numhr ot terms leis i, and y<m 
kay^ ilie/ryf term. 

A Gendeman ha9 I2 childnen the comm§H difirmee 
W^^tiicir ages 4 years, and the fim of sdi theii^ ages y^m 
years, query the age of die yoaageft ? 

Sc^ttdon 300 -r* la rr a;, thea 12 •*- 1 n: ii» 

4X11 «^ 2=^21 

and 25 •*- 22 ~ 3 Anfwer.. 

If the/p^ tenr, nmrnbet of terms and if mi/ tmcnmeni 
k»e {iven» to find the /i^ temu 

Rvta. 

Mnltipty die mMiir of toniiy by the emmmm difirtma^ 
then from that prodnd fabtraft die cmmmu d^fer$iu9f tmA 
t^e rem^dcr -f ^frfi teem is Ac £|f tem. 



A Gentleman's yowigeft fim is 3 yean old, hiresMe^ 
i»r is 12 and die MSMiMr Mfflmttn of dmr ages is 
4 years, what is the age of hb oldeft f 

Soludoiu la K 4 IT 4S theft 48 -»4 ?;; 44 end 
44 + 3 = 47 Anfi^w. 

Ciom€^cd Pfogrejlon. 

WH EN a fines of numben increafe or deereafe 
^ by a conftant fiifior as a mnlti^lief or diviior ^ 
they are in geoweui ca! progrefion condniied. 

In any fimr fitdh terms, die product of the extreems 
b eqeal to the produd of the means ; and in t inch 
terms the (q\iare of the mean is equal to the pnmid of 
the extreems. 

Geometrical pK^ordonals condnoed are marked 
thus -rf. 

To find die left term of any geometrical feries, 

having the fitA term, ratio^ ;;iid nmiMr of tenns given* 

Ca& I ft. When the firft term in die feries and common 

rado an: the fiune as under, the indices of that feries 

mail begin with an unit. 

.•Y34S6 7 • 9 IndioN^ 
^ 4 i ii5 31.61.. tea aj6 514 rr 

Having 
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Havinjg writ down 9, few leading terms as above with 
tHeir indices ovtr theifi, i)eginningf with an anit, then if 
you add any two indices, the numbers under thenr 
multiplied, will correipohd in tfa6 geometrical feries to 
the place of the new index as above, 5 + 4 ~ 9 and 
16 X 32 :^ 512 the 9th term of theatovc feries. 

Cafe 2d. When the firft term of a feries of numbers 
in geometrical proportion continued, begins with unitv» 
then the laft term of fuch feries, will Deexpreifcd m 
the indices hy one lefs then the number of terms, and 
the index of tne ffrft term muft be a cypher, thus. 

o-ik34f« 7 8 9 Indices* 
1248 16-32 64 1x8 256 cil rr , . 

Here if the xoth. term be the lall, it i. cxprefled by: 
6 + 3 iz 9 in the indices, and 64 x 8 :::: 5 1 2 the 10th. 
term in the feri^. 

. Cafe 3d. In a ffeomecricai protgreflion not proceeding 
from onity, nor w» firft term ana ractio alike. 
As ® « * s 4. * Indices. 

20 60 180 540 1620 4860 -TT 

Here as before the f^^^ of any two indices is a new 
index, but the produdl of ihc numbers under the faid 
indices muft be aividcvj by the firfl term. 

Thus, for the 6th. term and it* index 2 + 3 :=? f 
the index, 
and 740 X loO 

— — ^— 4860 the term as ziove . 
... 20 

ift. If the firft terra,, ratio,, and number of tcrrag 
( and confequently the laft term.) be given, to find the 
film of the (erica. 

Rule. 

Divide the difference of die firft and laft terms by the 
tatio lefs i, and add the laft term CO the quotient and 
you have the fum of t&e feries. 

G 3 Old 



66 CfSOMXTRurAt. FnacR&ssioir^ ^ 

Old Ned the Mifier dibnght 50 Gainei« a piece to^' 
much to eive for 16 fine hccfes» bat agreed to g;ive it* 
fior the i5. 3s. far the ad. gt. &r die 3d. trippline to 
ihc h^f query what tbey come to» and what he loft bf 
ihectontrad? 
Sol. 01 2345. 4+917.9 

I 3 9 27 81 243. 81 X 2433= 16983 thekft term 
19683 — I 
Then ■ ^19841, and 196^3 + 9H1 ~ 

3 ~ * 
29524s. r= 1476I. 4t. 1476I. 41. *-» 525I. r= 95 il 4t» 
Anfwer they come to/ 1476 4 and he loft jf 95 1 4. 

2d. If the firft term» the ratio, and iiim of tlMl feries 
be given^ to find the Uft term of the ieiies / 

RvLt. 

Maltiplvdie fam of the feries by Ae ratio lefi i, 
then add qie firft tem to the prodoft, and dWide tbat 
fom by the ratio, the qnotieat will be the aniwcr. 

A Beau unfliiled in numben agreed with a Gentle* 
nan to pay is, for .the ift. hoHe, ^. for the zd. ot* for 
the 3d. conftantly trippling to die loth. when fie was 
told that they would come to 14761. 4$. found diatlie 
wanted cafh to pay fisr thekft horfe 1 qvntty how much 
be mnft bonow ? ' 

Sol. I ft. 1 476L 4^.^3195 a4s. 

And 2 9524 X 2. + I ,^ ^ - • 

^ ^ 3 = «96«3»- = A«4.3 ^»/ 

)d. If the firft and laft term, and fum of the ferio 
be givcnt tt> find the ratio. 

RtJLE. 

Divide die fiun of the feries minus the firft torm, b^ 
fint hid fnm minus the laft term» and the quotient la 
the eommon faAor by which the terms are increafed. 

If the firft of ten fine borfes coft is. and the hft 
'^Sja. and tfai whole ooft 1476I. 4s. what was tba 
rado of bcreaft in that praneffida f 

doT. 



' «oLj9£^-j 

295^4 — i96«J"^'^ 

4di» If the radft» the laft term and fom of lh« &ne» 
ke giTen, to iiiid the ftril term. 

RuL8. 

To Ae produft of the ratio and laft term, add the 
fumof the fecies; from that fum fubtra6\ the proriud 
of the 61m of the ieries and rauo, tlie remainder is chc 
Arft tenttw 

Ten hories porchafed ki geometrical progrvfiton, hf 
confbintly trippling^ the price of each hcne to the Iafl» 
coft 1476I. 4s. and the price of the lad was 984I. 3^ 
jeqoired the price of the firft ? 

1. u s. 1. s. s. 

Sol. 984 3 zr 19683 and 1476 4 rr 29524 , 
^en, 19683 X 3. + 29^24 — 88573 
ivhence* 88573. — 29524 X 3 1= h.Jm/: 
5di« If a decreafine feries of numbers in geometrical 
jvogieffion continaed by aconftant divifor ad infinitum 
. fvcfcjivca tD be firmroed up* 

Rule. 

Mitkipix the firft or grenteft term by die eonftut 
•dMMIbr, ihm divide the piodnd by the (aid divifin*^ i^ 
#nd tke qnodent is the aniwer. 
" A perfon bov^t 1 ton of wine + ^ + ^ + ^+ ^ 
ire. of a Tan» for which he paid 40I. + 20 4- 10 -|- $ 
kc adimfinitnm ; qoerv the abfolute quantity bouj^V 
IBid the txaa price of the whole ? 

I X a 
lor tbc quantity. — — rztTuns. 

2—1 

40 X a 
-taA' m zz toL the prict 
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ALLibA t row. • — 

■ ♦ . ■ ■ "" - 

TrfTS *ule divides itielf into two parts/' Mtfdial^. 
aiid Alternate. . • • 

Medial when the prices and quantities of ieveral 
fin pies are given to be nii:»ed to find the mean price of 
that mixture. ^ • 

• ' '■ ' 

■Rule. 

< ■■ J. 

As the whole compofition : the total valu^" TT an^ 
part of the compofition : its mean pricr^' * 

A Vintner mixes 5 gaHons of port at 5s. 4d. peir 
gallon, with 6 gallons of white at 5s. per gallon, 7 gal- 
lons ofLifbon at 5 s. 6d. per gilloh, 8 gallons of moun- 
tain at 4s. 6d. per gallons, what is a gallon 'of this mixr 
ture worth ? ' . ' " ' ' i ' -. ■ -' 

Sol. 5 gal. at 5s. 4d. com^s to 26s. W^ 

6 50'" 30 -o' ' ' " 

.7 5 <5 '-^^ .J«^"6 - ■• ■ ' ••■; 

8 4 '6 56 o SiA- ' -f'** 

S + o + 7 + 8= 1^6)131 2(5flr|pei-'gaf 

' Anf. 

' Altirbtate, when'ilic prices <Jf fcveml fh}i|i^4re 
gfven, tn find foch quantities of them t6 mafeftA miytWl<fc 
that may bear a pnce propoosded. ...*)• Jt* t .a 

Rule. . 

:> • • ji 

• I ft. Place the feveral rates one dndcr' anoitiei' stuff 
the mean rate on the left hand fid^ by itfelf, Edkr tor 
ieveral rates together joining always together one above 
and one below the mean" rate.* '/ ■ ' i' ' ". •- - 

2d. Then againft each, pla<^ the difFerence of the 
mean arid ica yoke fellow alternately, and dfe^r^ will 
be the feveral quantities, at the refpeftive prices they 
Smdagaitil, ; 

AVwtitfr 



ALL.IGATIOK. 6st 

A Vintner would mix wines at i8, 20, 2±y and aSd. 
per quart, what quantity of each mail he. take tQ makjp 
a mixtore worth aad. pa* quart ? 

Scdstioa* Anfwer. 

{1 8 ■ ■ I 6 quarts at i8d. it io8d» 
18- » » 4 28 H2 

6 + 2 + a-4'4=i4)3od( 2id. per qrt. 



9. 



Altirnation Parti AL9 is when the price of ail' 
die fimplety the c[aantity of but one of them, and the 
mean fate ate given, to find the fevend pwporooiud 
foantiQcaat the other prices.; 

Tjhi^ and ptaoe die diflcrenoes becweeii ctdi price^ 
and die oiean rattLna beibfe. Then, 

At dtt diflenaice co nti^ pottding to the price of die. 
p9€fi qvaadty : the other difiierencet feverallv r; the. 
f^h qwmdqr : die feiTeral qnantitiet xeqtnted. 

A Vintner woML mix Ivinet at 18, io, 24 pence,, 
pc^ qu^n* with, loqntjtsat a8d;perqiiiart; howmudk' 
of' CM fbit mnft he take to make the- mimue wortk 
sad. per quart ? 

8pL 
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Heace C 15 4o*'t*-^i8d.= s7od'. 

Anintri | '• '^° 

I j^ ^4 i>^ 

I IQ 28 28p ^ 

I 35 ) 770 (224: perqrt Froo^- 

Altbrvation Total is when the price of ea^ 
iBBple, the total qqandty to be mixed, and the mean, 
late aie given ; t» ind di$ pertiG^lar qoaniiities. 

. ..: ^ Rtyi% 



'70 l^OSlTlbN. 

RuLr. 

Place the rates, liak, and take the differences^ flf bi* 
fore, which plagi aitematcijn, . thcniay, - . . 

As the fum of thc.difFeratces : each; plrdcular li^, 
ference : : the prdpoied quantity ; thcqubnti^ af jdHF. 
fort required. - . . ♦ ' ' -J 

A Vintner h'a^ wili6s at 1^. 2pd. t^d, and 28d. pei 
quafty and would have a mixfur^ of 35 quarts worths 
22d. per quart required xl\e qo^tity of each ?y * 

Solution . Anfwer^ .. 

22 J ^"^^1 M '4- -^- : ^35 -^ >f - >-»4^ i 

]24— — 14 14: 4:: 35: 10 24d. 

t28— » 2 H.v**:* 35 • 5 *^^- 

Propf as in the laft. " 

• A GiiMer mixed' 251b. tei ^ i9*;p)KrpcHukl.v£tit 
3oIb. at i6s. per poond^ 4olb. at it^pn. pcaiid^^pyu 
at ' 8ft. and 32!^. at 6s« perpoond ; leqmred tk price- 

ofonie'.poaiidtbefeof?^^ i* :- fii: . w ^ 

A G^>cer.iweuld nrixrafiiisat 9d« ;^d« ^d. and jd^ 
per pound ; .v^j^t q^iantity of e^ch for( muil^he take to 
i^ theifi at 6d. per pound ? r J ,. - 

^ A DiAill<^ wouM mix iQQ gallons of French, brjiniy' 
at 15.S. per gallon with E'nglifh at los. and ipirits at. 
6s. what quantity of each fort will make a mixture wortlv 
8s. per gallon ? ^ • 

A Goldfmith hath 4 forts' of gold/r'/|K. of '24 laatit^- 
fine.bf 21, 19, and 16) cahits 'fine, how mucll of each, 
forfmuft lie take to havejo.oiinces bf 1 8^ carkb €ne l. 

Pofition^ cr the itule of Falft^ . ' '-' '• 

Bp C A U S E in this rule, by falfe ortnppofed' 
* touiiibers, taken at pleafure, the true ones are di(^ 
cqvered. It is divided into two parts fingle and double. 
•8 1 iTGLE Position is oy tifinfe ferfe'*fiipp©fed 
nuhrber and working with it as qie trucoiie,; we 'lin# 
the real number |c<j(i»Ped tlmi*. "^ •• -♦ ' '* 



Rule, 

Suppofe a number for the anfwer at pleafure ani 
-order it as thoDgh you would prove the qilcftion, uniil 
you difcoxci ..the error at the conclulion : Then fay as 
the rcfult of your fuppc^tion : the true nun»b^ : : the 
fuppoiednnmbtr : the true cue, which will be fbvri^d to 
Anfwerthec.oAdkioas«f thfT^ueHion. ^ ^. . ^ 

A S.chool mafter being alked how many fcholars he 
liad, faid if I had as many, half as matfir a qoariwr as 
juany with 6 andl. more I fhould have i So, how many 
had he? 

Sol. Suppo/e he had 6o.ichQlars, then per ^ueftionr 
it will be 60 + 60 + 30 + 15 m i6f but (KoulSl 
Jbave been ( i So Tr=- (J^ equal) 173^ • » 

-.• as 165: 60 " : 173^ : 6^ the anf^^i;,..- ^ ^ 
and 63 + 63 ,+ 31^ + ij^ + 6^11: iSoprooC 

Double Position is when two foppoiitions are 
ufed and both falfe. 

- Rule. . ' 

Suppofe as direfted in the former Rule', then pfei^ 
each eJ-r »r Againft its^fupjofition" and mrlHply thral 
crois wife : Then if the errors are alike, bothgrerteror 
bothlels than juft, divide the differiBi^c^ of their produ^ 
by the diffr;renre of their errors; but if the errors are 
«n}ii;e, c^e gr/c-ater an4 the .>th^ Ws than jnjk^ di^de 
.the iu^ of the produ^ afotef^d by thejum ofAe 
errors, aud*thc quopent in each will be the anfwer^ V 

A Genttemaa' bought a c^.untry hbufe^ ^vmh a 'p&rk» 
«nd a garden, for ^ooool. now. he paid four limes this 
price of the garden for the park, and fix times the prioe 
of the f^rk for. the houfe ; what was the value oftl^ 
£nrdeD| pa«k and homft ijbpecat^ly i 

■• ' xft. 



72 YulGAK Fn A C T I N S» 

I ft. Sup, Gaid. 2000 2<L Sup. Gard. ioo« 

Park 8000 Park 400Q 

Hoak 48000 Houfe ,^4000 

Squi 58000 Sum 29000 

Subtra ft goooo Siibtradl from 50000 

' Difi^nrence 8000 Difierence 21000 

ift* Error <ooimuch , 2d. Error too litde 

Suppofftioa ift. 2000 ^\^jr Sooo ift. Error 



X 



SttppofiticMi 2d. 1000 jC \l, 21000 2d. Error 

Then 8000 x loob -f 2 1000 x 2000 50Q00000 ,— > 

21000 + 8000 *^ 20000 

!• L 1. ^ 

2724^ the garden, park 6896^1. houfe \xyjg^ Jnf, 

JPer MUTATION If the changbg or var^ng di^ 
•rdcr of things. 

KVLB* 

'Muiuply all the ^ven terms one into another Aic^ 
•ceiHvely. and the laft produdl is the number of changet 
leqnired. 

Ex. How k>ngmay 7 peribns fit to dine in a different 
order daily, 

MatiM 1^2x3X4x5 x6k7 = S.040 days. 

Vulgar FraSlions. 

AFra^Bon is % part of ^n unit and ii exptvlTed 
with two figures, with aline between as a half 
n ^, one fourth — J^ Arec fourths ~ ' &c. 

The tippar figure is the Numerator, and the lower 
^e Denominator; the latter (hews how many parts ikm 
unit is divided into, and the former ihew^ how muBSf 
fnch parts are mtant by the fradiQii) as ^ .;::. thxta 
quartersy ' IT five eig^t ptctt k^ 

Th« 



yuLOAK Fraction*. 73 
There arc five fcitt or daffes of vulgar fraaions. 
ift. A Properfraaion, whofc Denominator u greater 
dan tbe Nunicrator as «. 4. |. I4 ^c- 

2<L An Improper fradion, whofe Denominator is Icfs 
Aan its Numerator as •. 44. ^ ^« 
N. B. When die parts are equal as 4. it is ^ 1 or unity, 
jd. A Compound fraaion» is the fradion crf'afeaaion, 
and known by the word ^/'between as 4 of^and^. of *. 
4th. A Mixed number, compofed of a whole number 
and a fradion as 44. 5^ 84 of 4. of ♦. 

5du A Mixed fradion as tS- ^' 

9 114. &ee 

To find the greateft CoQunoQ Meafure of the parts 
of a vulgar fraaion. 

" RuLg. 

Divide the greater part by the lefg, and the divifor 
by the remainder until nothing remain and the laft 
divifor'is the greateft common meafhre. 

Eeguired thegreateft common meafure of 72 and 624? 
72)62^(8 - 

576 

— — - Here 24 is the laft divi- 

48)72(1 lor and therefore is the 

^48 greateft common nieafhre 

' — required. 

24)48(2 
I ft. To reduce a fradi9n into its loweil terms. 

RVLB« 

- Divide both parts by the ^ateft common meafure 
found as^ above» and the qooueats' will exprefs the ffac- 
don in its loweft nenos. 

Reduce J-L. into its loweft terms i 

H Kett 



Here the gitkttlb common meafure fbund befbfe is 24. 

And 21 - 3 alfoi^ =:.z6 '.'^^^ ^^ 
24 "^ 24 624 2oAn£. 

IftHe numerator and disnominator of a frafUon be.j 
even numbers, they may be reduced lower by haMnr^ 
both parts ;. and i£ there be cyphers at the units end of 
both parts of a fradion, they may be omitedL th«ff.. 

62400 ,«« 624 312 156 52 

*94§oo 948 474 ~ 237 — 79 &c. 

^d. To reduce fiaflions to a common denominator. 

Multiply eadi numerator nito iSl the denomina^ , 
but its own, for new numerators, and multiply all the 
denominators continuedly for the common doQominator, 

Reduce ■ ^ and JL'to a common denominator. } 
1X3X4— i2and3X2X3r:i8K-^^^»j^yK 
2X2X4=i6aIfo2X3X4«24l ^ZZj^fT.ffT.Jt, 

' jd^ To xcdoce a aux^d ««|iibe» to^im improper fiao- 

tion. 

Multiply iSae whole number by the denominator of 
the fraftion, and to die produd add the numerator for 
^e numerator of the new fr^ftion, under whiphput the 
denominator. 

« a 5x3. 4-2 .17 

Ex. 5y =- 3 - ^ ' '^J Anf. 

j^. B* Whole numb^ an i&acle to apl^MT «• Aae^ 
iKions by fubilituting an unit under iton. 
Thus, 5= 4. &c^ 

^tib* To reduce an improper fxa^on toftr|«roper termi. 

RVL8. 



RvLf. 

Divide the upper term Iqr thie lower as in the fbllow- 
ilig examples. 
Ex. y SC 5 ♦ i«d y = 9| r:: 9 1 Aniwer. 

N/ B. Never omit to have all* xour ikidioiid in dieir 
loweft tenns, as ^ =:^ &c. 

5dk Toredacea-compeniidfirafiioiiloa&igleonek 

R^LB. 

Mutdplf sdl die niiffierators one into another fbr the 
new numerator, and multiply all the denominatam fot- 
a new denominator ; or if any of the upper and lower 
terms be commenfurabla, drade them by dieirgreateft 
copimon meaAiresy and work with the quotients. 

As loTi of 4 «» f^ 3^ ^ « i* =: » 

6th. To ztdnce afradion to another of die fame value 
with a givet^ numerator. 

As the fivAlott's noinetator t its denominator : : the 
nupB^rator of the intended fiaftion ; its denominator. 
Thus^ if ^ be to bereduoed to an equivalent fradioA 

with 12 for its numerator. Then as a t 3 :: ii : 
18 •.. |. :il ^ the anfwer. 

Tth* To reduce « fradion to another of die iame 
vaune widi a given Denominator. 

Rule. 
As the deiMMninator of the fra^on given : its nu* 
merator : : the denominator of the imrndedfhiffion ; 
its numerator. 

Thus ^ reduced tb a fta^ion equivalent widi 18 fot* 
its deominator ; Here As 3 : 2 :: 18 : 12. Whence 
^ ZZ 1^ the anfwer. 

8di. To itdnoe a fraftion of one denomination to 
another denomination, retaining its primitive value. 

Ha RvLB 



7^ V U L G Ak ¥A ACT ION s. 

Reduce the given fradion to a compouAd oa€» by 
compaiing . it witk thc; <}e}ioini|»fciqB2^ between it {^d 
^at pu would reduce it to^ then reddte that compound 
fral^ibn to a fingle one. 

Thus ' of a penny brought to the fia^tioivpf a pou'nd» 

9th. To reduce a fraction of one denomination to 
another of a lels denomination^ retaining the &me 
value., 

L Rule. 

Multiply the numerator by the parts contained in 
inthe feveral denominations, betweei\ it and that you 
would reduce it to» for a new numerator, and place it 
over the given denominator, thus. 

If 'r^l. where to be reduced to the fraction ofa. 

I y 1 o 

penny; then 5 X 20 X I a I^ 1200. Whence we have 
Tinrtr *' — Tmr — * tt — t *^ * penny. 

10th. To reduce a mixed fradtion to afimple one. 

Rule. 

Multiply the feeming integral part of the numerator, 
or denominator, by the denominator of the fradionaf 
part, for the new part of the fradion required, then 
multiply the other part by idie fame fa^r, for the 

other part 5 iThus ^r reduced is 8x3 + 2 — 26 

the numerator, and 9 X 3 r= 27 the denominator, 

whence we have ^X^Z — the fingle fraftion reqnired. 
9 27 
nth. To find the value of a fraction in the known 
parts of an inferior denomination, 

Rur.i, 



VvLGAn Fraction r. 77 

Rt7L£. 

Multiply the onmerator by tke parts of the newt 
inferior denomination anu divide by the denominator. 

Thas, ^ of a ponikd fterling reduced to ihillings it 
3 X 2oz:;:6o,and 60 -^ 41=: 15 ihillings the anfwer. 

1 2th. To. reduce any given quantity to the fraffita 
«f a greater denomination dPtlK original vafaie. 

RVLI* 

Reduce the given quantity to the loweft denoniination 
mentioned fot the numerator, under which fet the 
integral part redoeed to the fsnne name for a denomi* 
nator ; Thus, if 15s. 6d. were to be reduced to the 
fradion of a pound. 

Then 15s. 6d. z:: 15 X 12 + dzi 186 pence the 
numerator^ and 1 X 20 X 12 — 240 pence thedeno* 
irinfttor;wbence, wegeti5ft.iSd.::^^^^ 1. =^^. Anf. 



Mdiiion of Vulgar Frit0iws. 

RULE.. Reduce the given fi-adions to a common 
denominator, then add all the numerators to- 
gether, under which place the common denominator. 
Thus, if you would add ^ aad ^ together, it will be 

2X7 + 5X3" 29 the numerator. And 
J X 7 n 21 the denominator of the fum, confequently 

Fractions of different denominations, may be reduced 
to their proper quantities and! then added, bringing the 
ultimate frsig^ons to a common denominator. 

Thus, to ^ 1. =21 IS^* **^^ Y ^^ * gaiiiea = 9s, 
here 158. 4- 91* ~ > ^* 4^* ^ ^um. 

H 3 Suhtra^,^ 



( 78 ) 
SuhtraHton of Vulgar FraSions. 

RULE. Prepare the fraftions us direfted in Ad* 
didon ; And fubtra6t the leffer numerator honi 
the greater, and under the remainder put the commoA 
denominator for the difierence. Thus, 
Tofubtraa i^ftom^^ 

Firft^Zr|4»df = ^> therefore 14. _*^ 
^ the difierence. 

. In the fubtrading mixed fradtions it may happen 
th&t the numerator of the fubtrahend may be greater ; 
then you mufl borrow the denominator, as the common 
pvindum ; Thus to fubtradt 4^ i&om 74*^ 
Then 74. = 7 » 

And ^\ZZ^T 

the diff. .= 2 |. 

When the fraaions to be fubtra^d are of ieveral 
denominations ; reduce them to their proper qixantities 
and fttbtrad as before. 

' Thus tofttbtraa|. of acrowafitmi ^ of a pound? 
Firft ^ or. — 3s. pd, and ^ 1. zr 138. 4d. 
And 139. 4d. — 3*. pd. ~ 9s. 7d. th^ diferencc. 

Multiplication of Vulgar FraSlions. 

RULE. Prepare the given fradioiis by reducing: 
compound fradions to fingle ones, and mixed 
numbers to improper fradions. Then the produd of 
the numerators, let over the produd of the denomuuu 
tors, is the anfwer or produd required* 
Thas*X| = ^«^ 

Alfo 8» X 1. of » = V X (t» =•) i =.'•# •* 
4.' the product required. 

Divifi^n 



( 79 ) 
Divijion of Vulgar Fr anions. 

RULE. Prepare the eiren fraftions as dircded 
in multiplication^ and multiply the denominator 
of the diviibr into the numerator of the dividend^ for 
the numerator of the quotient, and the produd of the 
other two parcs^ is its denominator and both conftittst? 
the quotient. 

Thus ^ divided by |,. Here 5 X 9 = 45 the no- 
mtS^tor, and 3 X ao =r 60 the denominator^ YuayoR 
tiic quotient is ♦^ = ^ which was required* 

The .Single Rule of Three DireS in Vulgar 
FraSlions. 

RULE. Reduce the fira6lions as before direded/ 
and ftate or range the quantities fo that the firll 
and third terms may be of one name, then maltiply^ 
Ae denominator of the ift. term, into the numerators 
of the zd. and 3d. terms for the numerator of the 4tb., 
tenn, and the continued produd of the other three 
parts, will be its denominator, "nius. 

If 3 yards of broad cloth coft il. ♦. what will 1 6^ 
yards coft ? 

Solution 3 yards = 4. , 2 ♦. =»= ^j* , 10 * = y 

Then „ I yd:-,. '--' \^ J^ . \Vll\\ 
yt^ L = 9I. ^^ = 9I. I2S. anfwer. 

Tie Rule of Three Inverfe in Vulgar FraOions. 

RULE. When flatcd as before dircded, multiply 
the denominator of the 3d term, into the product 
#f the numerators of the other two terms, for the nume- 

lator 



8o Vulgar Fractions. 

lator of the-.anfwer, and the continued' proda^ of the 
other three parts for its denominator, and that fradlion 
conllitmes the anfwer ; when reduced to its proper 
quantity, as need may require. 

Thus if it be required to find what quantity o^ 
ihalloon that is ^ of a yard wide, will line 7^ yards 0/ 

cloth, that is 1 ^ yard wide f Then, 



Asi : V ::i 
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i- — i-— ; 4- a o vijrdi £m 
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= 17 yards ^ anfwer. 



fbe Dcuble Rule of Three in Vulgar FrdHiom. 

OUSSTIONS in this rule are moft naturally ai4 
elegantly performed by rwo operations of ihk 

Angle rule, as before directed. 
Thus if 50I. in 5^ months gain 3I. ' what time wiU 

•S^* T require to gain il.^ at the rate f 

Thenas^ 1. . ^ m, .. ^ i- . J03 x 2 X 1 
= \^"-'-rVVA'in^rfe. 

And as -1.: VcrVm. :: M. : ^Xi-ol^ojCj. 

. .. T . , i~crr *. i| ox i03 X 4 

« mi. == 4 ^ !^ m. the anfwer which w.is required. 

The fame by the univerfal riile of proporclon, 
1. m. 1. 
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p£ClMAL\jriUiCT10N3r{ tl 

If 7 men in 3 weeks ^ workin|; 14 hoars |. per day, 
do n piec« of. work ; in how many weeks wxR 9 men 
and*a boy ^at works ^ a man's day work, working; 
16 hours ^ per day, £niih 3 fuch pieces and^ ? 

!'.'.■ '■'■•■' 

Decimal Fra&i$ns. 

TX ECIM ALS, are artificial fradions expreffing4Mqr 
. J. J part of an integer or whole thing, as i pound, i 
vatd, I gallon, 1 hundred we^'ht&c..ia tenth parts, 
nnndred parts, thoniknd parts, tens of thoufand parts, 
hqndreds of thoufand parts, milion parts, ten milioa 
MrtaF'fl^c* ■ ' " 

r ■ ■■ - • . • • • ■■ ri. 

' Decimal fractions are.wrote down with a dot befom 
tiiem thtu, .584. and are exprefled thas, 5 tenths, % 
hundred parts, 4 thoufand parts. 

Any decimal fiadlion may be expreiTed as a vu%ar 

fraction, by making the decimal the numerator without 

its dot, and putin^ as many cyphers, for the denominator, 

as ihcre are decmial places in the numerator, with a 

' I on fte ~ left hand fide. 

Thus, .584=-i2land .7.483 =r-ZlSi 

^ ^ . loco '^.^ lOOOO . 

Whole numbers by annexing cyphers to them" art 
increased in a tenfold proportion. Thus, i- with a 
cypher becomes 10, with two cyphers ipo, with ^ 
cyphers 1000, but decimals 1)y prefixing cyp&en 
decreaie in a tenfold proportion i 

As I tenth with a cypher prefixed. Thus, .01 is 
one hundredth part, and with two cyphen» thusii .ooi 
becomes one thoufandth part &c. 

if. B. As a C3rpher or cyphers before whole numbers^ 
have no effeft to alter their value,t fi> cyphers after dcci» 
mals do not effefit their vaL^e. 

There 



f i D Vcf/MVlf %^ At? * l^N 5.. 

There are th^ecfefts of dfediiaffV'aftibnsi ( '8^/1?. ) 
finite or terminate as .25, iniirtitek>r FejMH^tld aii |l ab 

.t565 for 6yer, and circiilatirig or reaiiVing^ * 

As- .74834834^ .^\ i4eh«^**iH*'.'ii»rf»|g: diwpii ^a 
j-epetend the repeating figure is cancelled with a da(h 
thus» .2769 and ia.ivticifig'a di^^filiue^e firft and laft 
are cancelled thas» .476845 to ihew wEat figures circa- 
'••■•■' . - ; ■ ;i ' ...:.:: ■.,.;'.-:;: .? ^/ I' '^^^ ' T 

^MaddIk€im^Era0ktu.\ " '^'^ 

*n ULE. Place fimiliar or component paitVQiutaff 
XV o^^ another, as tenth parts, under tentn psirti^ 
mndi^i', anlWlr hitwdndi te; . and add is! »' wAlfAk 
fLM&ih^ minding tD place yonr dbt or.ft p enitti> nad^ 
itfelf in the fum. - . i : . . 

Ejt; Gdllea .»47 .6S4r Td .#47 

1^.41 attd. 09761^ into btiefda. Add /> :.6847 






Qgyi^ 



R 



fV Jubfran Dicimal Fi^aiticni. 

UL E. Place as direfied in adtfinon, and borrow 
10 if need be, and fubtraft as in Whole ifumbei^ 
Thus, .847 —.298 = .549 the difRrrencd. 

MulHpUcation cf Dedtnui FruBtom. 



RULE. Multiply a& in whole nmiiber^, and <^it« 
rate as many figures for decimals in the prodna al 
there are decimal places in both fhAon. 

Multiply 



Maitiply 68,47:2 47 x .0847 = 

By' • "^ ' ■\t/'St 

I 'M 1 1 U. ^ ^ 

"65^/2 21.89' X .0764 2=s 

410832 , : ' 

273888 -7218 X .0084 = 

- ; ; Dk\ifiM<rf Dedmal FnaSumSf 

RULE. Divide as in divifion of whole nanrbers. 
«/ 1 the uecimals in the dividend exceed thofe in 
the d viii.f, ( wiucli may be dent by annexnig cyphers 
to ch dividciHl whQB nfcdfol ) and prick of Siat exceit 
in/K^ ^tuotient, fpr the decimal places in the" 'divifer 
aiw^q': Ttiebt naft always be eqwl^ 43w^iecinxal plafioi 
in .;ib^, diyiajin^^; , ^ .. ^ ^ 

Divide 16.8509592. by 68.472^ 
63.4-'2)i6.8509592(.246i the quotient. 

Reduffion q/ Decimai FraHions;. 

Ce'/<( ijl, T^ ridite^ a 'vulgar frafli^4oji.4tcimal* . 

Ry L E. -BfrHe-the numerator with cyphers zti' 
nexed by th^^ denominator, and the quotient if 
the decimal xequised. 

Tlw f -~2.« .yand I = 1:22 - .75 &c. 
If the fraction be a compoand, or a mixed one. 



It JBufi^ rniuc^ to4 finxple* one, aM ^9|t^ P*^ '^^^ 
qearaals. - - ' 

Thus, |of|= ,'^ a=5f =a .3 and 5* = S.66&C. 

..... p 7 7 ••• -• •■■ - ; ■■ ^ 



t4 iJfi ciMAi "Pr acti8n3. 

■ \' -■ - ' -- :. 

Ci^e id* To reduce eein^ tjjeigbt^ meafwrc^ &C. U fht 
. decimal of a ginnn inUgir*- 

Reduce die propofed coin* wdght," &c; to die 
loweft denoitnination propoiedy and divide^ it - Ir^I the 
integer reduced to ihe fame denomination. 

Thus 5s* =,Vl. «B iji.ss: ,25Laiid 15s. =r 4|. ai 

Reduce 1^8. Sd. ^ to the decimal of a pound. 
J ft. 1^$.' 8d. |. = 899 far. and il. = 960 far. 
And ••• i8s. ad* |. = 141^= .93645833 &c. of a L 
Cafe ^d. When a decimal is fropofed ufnd its vahu* 

Rule. 

Multiplj the decimal by the known ^arts of the in^ 
tcger, fuceffively to tSe lowed dcnoroinatioft. 

Required the vidve of 



.79843 

20 


1*5 . 96860 
12. 


11.62320) 

4 



2.49280 ""* 
•••^ -79^3- 15s. iid.i^ + 

STit/ Aule if three Bireffj Inverfcj of Dwhk 
Ride. 

AR E all performed by the fame mediod as ia 
whole nuQxbers ;^^ fevcnd tons being dul/ 
prepared by redudion* 

' Th<l 



Practice in Decimals. 85 



Thusif4^yafds of d9t]i coft iL iji.ivlitt is Ac 

price of 27|. yiifds at that rate ? 

The preparadon may fb&d thus. 

4| yards = 4.5 yards, il. 15*. = i.ysL and 27 «ord. 
r= 27 75 yards. 

Then as 4.5 yfids ! i .75!. :: 27.75 yaidt : lol. 
7^1^= lol. 15s. lod. 

If 50I. in 5^ aionths g^ 3^. in what timt wiU 
25|.l. gain i^. at that rate. 

ift. Si- months =rj.5 , 3|l- = 3-*l- » *SJ^•=^ 
X^S:7S and 1 ^i.= 1.25- Thai 

£• '"• £' "*• 
At 50 : 5.5 : : 25.75 : 10.6796 inverft. 

£' •"• £' "• 

As 3^ : 10.6796 :: 1.25 : 3.6407. dlre&. 

PraSict ij Decimtds. 

RULE. Let the qii«|itiqr yf^iffStvn^ it required 
be exprefl<Mi in «cimab, dten ror'die price take 
puts a» dire&ed in whole numbers and die Aim of the 
|Nutt is the anfwer as in dieibUomng example. 

748^ yards at 17s. iid. per yard 



7484yd. =- 
los. is i 

5 i 
1 6 i 

Si 



748.75 yards. 

374.375 
187.1875 

93-59375 

670.7552083 
= 670I. 15s. 1^ anf. 

I Of 



( 86 ) 
- Of Repetends and Circulates. 
^0 add Jingle Repetends in Decimals. 

Tl U L E. Place as before direfted, and continue the 
•^V rcpetend in each line (if need be) until they all 
end tcgeiher, then to the mm, of that row where they 
begin together ; add as many units as there are nines 
in that ium, and then proceed as ufual and the laft de« 
cimal place is a repetend. 

* Let 4.7 + .85 + .9039 To 4-77771 

be collected into one lum ? Add ^ •90399 

7-53 3 3» 



\ 



Here it is evidend that I . -27^9^ 

iftbe repetends were pro- v. 'f7771 

duced further the repe- Sum 14.9253$ 

tena in the fum would 
always be the feme . • . 

to add terminate expr^tons with Repetends. 

RULE'. Continue all the repetends one place beyond 
the fartheft terminate cxpreffion and add as be- 
fore directed? 

To 7.84 

r -9777 

Ccllea 7.84 + .97^ + 2.7^^ ,,1 2.76$$ 

-f .483 + 5.2: + 8.i§ into Add-f .483 

one fiun. ^ I 5.2-22* 

L 8.6(6^ 



Sum 25-95S5 
to add circulating Decimals that begin together. 

U L E. Add ace- -rdinj^ to the comr^^n inethod, 
only »dd to the bek^nning row .» i .an) \tM> :.s 
' there . 



R 
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there nre tens to carry from that row where the rcpe- 
tends begin ; and the fum will be acirclulate, of the 
fame number of places, as thefums to be adde<L 



To 2.f^S4 

CoUea 2.7684: + .9765 1 .9765 

J- 3494? + .68s2r Add}. 3-$947 

into one fum ? j '^^S^ 

Sum. 8.^25^ 



^0 add aCrculate^ a Repetend andaTerminafe 
together. 

RXJ L E. Continue the circulate beyond the 
terminate, and continue the repctend alio, theii 
add as before direfted, and the fum will be a circulate, 
as i%the example- 

''^* . To 4.725. 

Collca-4,72S + 4.23r f ^.2^7777777 

+ .72:482: 4- .7568^' Add< .72^485^^482: 

into one fum? (^ .7568$ ^68$ 



L '7 

Sum 10.48448594^ . 



ffp add Circulates^ whofe compound Repetends 
confifi of different num hers of places. 

>. '• ^- 

HERE it muft be premifed to find the ieafl 
common multiple of two or more numbers. 

RULE.. Divide either number by their greateft 
eommon m&kdatCr and multiply the quotient by the 
other, and the produft is the leaft common multiple. 
' Required the leaft common multiiple of 4 and 6 ? 
•Mere the greateft ccmimon meafure is 2 and 6 -f- «» 
= 3 and 3 X 4 =:: 1 2 the Ieafl: common multiple. 

Again required the leaft common multiple of 4 , 6 
e and 10 ? 

I a Thp 



88 REPETElfrfs an/ tl^CVLATTS. 
The Icafl common multiple of 4 and 6 as above is i^r 
••• The greatefl; common meafureof 12 and 9 is j^' 

and 12-7-3 = 4, hrnce 9 X 4 = 36 the leaft com- 

mth mdtiplc of 4 . 6 . and 9. 

Agi{n the greatcft common iheafurfe of 36 and to is 
a ••• 36 -7- 2 = 18 and 18 x io £= i8o thc'leaft 
common multiple of 4 . 6 . 9 and 10 required. 

RULE. I ft. Find the leaft common multiple 
of the number of places in each refpeftivc rcpetend. 

2d, Continue out the repetcnd fo that (with die 
place where they all bcgiii tc^getlier) they may be equal 
to the faid leaft common multiple, then add as before 
dire6tecf» atid t&i ftnn is a repetexid, of^ as niXiry fttucH' 
as tht lettt coixiinbn multiple,. 

Example. Colka 3. 2^5^ To J.fjj^jij 

into one fuAi ? ^ I 7»i$3^3 ^3 

Slim. 13.4452816 

Let It be rehired to add 7,6^$^ + 7'^^T+ 5*53 
tiito tiie fdiA ? 

To 7.^354:68546854 Here the leaft com - 

Add I 7-9^T9^^79^7 ^^ ^VHfltij|)li df 4 

Sum. 21.^08810070196 aspertheoperatioii» 

the fum is a cfrctthite 
of 12 places. 

Subtraititm cffingk Rtpttenis. 

RULE. Place aind cotadone as in tddiHoh, only 
when the repetcnd in the fobtrahend is greater than 
that in the minuend, increale the latter by 9, and fab- 
tra^ carry] n^^ one to the next place„ and the remaining 
digit is aiepetend. 

Thii$ 



Repetenps and Circul^ti^. 89 

Thus From 2^',j 21-845 6.4 
Subraa 17.2 3; S'76 4-35 

Difference 7.4^ i6.o8j 2.0^ 

^ubtraSion of Circulates^ or Compound 
Repetends. 

RULE, Prepare as directed in additjon ; fee 
if it be needful to borrow from the place where both 
repetends begin, for then the right hand place of the 
remainder will be an unit lefs than otherwife. 

From 31.^1256 48.^^34:934.9 48.765200000 

Subtra£b 8,4$^82 1.^^^161 6 2 3. $5/^:8 94^54 

-.Diff. 23.1*97^ 47-4*^7735 24.91034:5^45 

MuUiplication with Jingle Repetends. 

Cafe. \fi. If the finale repetend be joined to the 
jnultiplicand. ^ 



R U L E. Multiply as ufual, only to the firft fi- 

therein, 
before^ 



gure of every produdt add i for every 9 therein, and 
that firft figure is a repetend, \yhich add as bei 



Thus Multiply 68,47'. Multiply 72.16^ 

By «^.H - * By- .976 

27. 39* 433015 

205 4^3 5^5*8^2 

16.02380 70.43^^3/ * 

Cafe^ 2d. When the repetend is joined to the 
multiplier. 

RULE. Multiply as with a terminate digit, 

and take ^ of that produa fupplying the right hand 

I3 pla(5 



^o Rt^iTsi^DS and Ci%ttftkiti; 

place in the ift. produft with a cypher ; and tlieii 
Biolttply as afaaly with th« odlier figures of the molti- 
pHcr. 

Mult^ljr 4.728 Multiply 99.46 

9( 330960 9J787680 

QA.S6 39384 

23640 19692 

Product. 24.95335 Produft, 24.50560 

Ca/e ^d. When both fadlors have a repetend* 

RULE. The two rules in cafe firH and isoaoi 
muft be combined, as in ihe examples. 

42.76$ 

9)^99^ 

3 3 26^1:691 358045 
1283066666666^ 

^S'^^777'77777? 
10.16949^3530249 

MuhipUcation of 'Decimals with Compound 
Repetends. 

Ca/c \ft. When the ccmponnd repetend is joined to 
ihe multiplicand. 

RULE. Multiply as uAial adding fo many units to the 
firft produrl, as there are tens In theproduttcf the lead- 
ing ligure of the repetend to ihe left liand iide, theh 
make them cmterminous cr to end togtUierj and 
their lum will be the prodcdt of a like inumberof 
places. 

Multiply 



Mul. 2.482: 
By 5^ 


MttI, 
By 


9)72:,;o 


< 


I7i. tT 




i.+!J9j5 





Repetemds and CiRCULATis. 91 



Multiply 
By 



1.714281 

'10*8571^ 

^37142^5 

6$57i42^S5 

1 71428^71 4 

"*-4f9999999 



Multiply 62.7^945 



By 



Prodnft 



.8+2. 



125589^ 

^^1^7^^' 
^02,75 6j^3f 



. C^^ 2^. When the multipHer i» a conijound 
iepctend. 

RULE* Multiply hy each figure in the common 
way, and fet the highed place or figure < f the product 
ku;kwards9 one place lower thim the number of places 
in the repetend ; and full up tht: line, repeating it 
in the fame manner until the higheft digit in the 
jnrodu£l be b'rought to the laft place thereof ; and the 
Sm will be' a repetend of the fame number of places 
iis the multiplier, obferving ^ in thfe proceeding, to 
carry the number of tens, in ihe row ofleading repe- 
tends, to the beginning row oi the additioUj as in the 
examples. 



Multiply 4234.768 
By . .^4» 

33i>73H4 
1695907a 

626745664 

626745 

626 

Product 627.373037 



Multiply 1118476.212 



By 



.^2 1 If 



4873904848 
121847621a 
24.36952424 
7310857272 
7571611101368 
757161 118 
75716 

.. 7 

Product 757?3 '.S^ijf^o^ 



. Ca/g ^//. If the muU-pl!c- confiil. of terminal placet, 
with a ^iu^ouAkdrtpcLcniu 



9^ Repetends and CiRCULATif; 

RULE. Set the highcft left hand place thereof^ 
fo many places below itfelf, to the right hand, under 
the faid multiplier; as are the number of places in 
therepetcnds ; and alfo fo many more of the places 
in order after it, as will terminate with the faid multi- 
plier, from which fubtrading it, the remainder will be 
?i new multiplier, with which work %s in cafe 2d. 
Examples. 



Multiply 48.76 

I 

New multipl ier .1544: 

thcProdud 65.53344 

6553 
• 6 

True prodiidl 65. 59^905 



Multiply 21.4735 
By 23^$ 

New mu ltiplier 23.234 

Produd 49S.9152990 

49891529 

49891$ 

•4989 

' 49 



503.9548474 

Or if the terminate places in the mtiltiplier, exceed 
the repetend, you may multiply by the repetend places 
^rft, as under. 



Multiply 
By. 
lft.prod. by^^$ 



21-4735 
23-4^^ 
146019^0 
1460 I 9 
1460 

H 

trueprodt. ofiept. 1 474947^4 
858940 
644205 
429470 



Proved by Changing 
the fadtors per cafe i ft. 
Multiply 

By 



23-4^^ 
2'-473$ 

H73>f3 

7040^ 

1642^080 

938^4747 
2 34^$6868 

46 9/^737373 
5*03.954845^4 



503 .9548474 True prodt. of the whole* 

Cafe ^h. If both fadlors confift of compound repe- 
tends. 



RULE. Find a new multiplier per cafe 3d. by 
which multiply the multiplicand per cafe the i ft. o 



Repbtshds and CiRcvirATss. 9^- 

compotnid .itf^ieiids mai the piodod will confifl ofat 
repetendy of me fame mtmber of places, as die maid* 
plicand ; which may be placed at pleafare to die 
ii£^ht hand ; dnd repeatedly fet back, as in cafe id. 
which added up is die true produd. 

N. B. When the fam of anv period in the order of • 
letting back, are all nines or the preceeding period be- 
ing increased an unit from the (aid fum» mt laft place 
to the ri^ht hand in the (aid period mud be made one 
more, if it increafe-twoit muft be two more. 

Or if the firft produd as in the following 
examples be divided by as many nines coniidered as 
decimals, as the repetenids in the multiplier ooA&fti.of 
plj^dhr, the ^tio^t will betfeie th|e ^twSt. 



By ii.i^^ 

Subtradl ly 

New mul, 11137 

1520^ 

\fi prodt. 243.062)^ 
thatii ' 24500 

243.^0630 

Tftfcprodna: 

roof per Diviiion 
asin M Mm 

•f99)243-o63(34-3-^o^ 
1998 True prod. 

T326 
399$ 
3303 Scc^ 



Midtipl/ ii'l^i 

iuft 

Sttbtna^ . II 

NewmaL 



1119I 

559909 
iU9$i9 

i»,prodl, 2^.87a2#3H3 

a4ojJ73243a 

*40»73H 

«40«73 

2408 

; H 

243.306306304 

HM 

Trit prtklt. x43.30i§50i^3;o^ 

,99)240.87^24(243 .«o6 
1 98 True produft 

396 

327 &c. 

DivijSta. 



94 Repetends and CiKcvLATzs^, 
Divijion of Decimals with Repetends^ 

To divide a repetend hy a terminate expreffftm. 

RULE. Here you mud contiiliie to bring dowa 
your repcten4, until the quotient turn out a repe- 
tend. 

" 8)45-J^(5'^7o8j I2)72'.144:(B.0I2: q^ao;. 

40 ' ^ " .... 7^ • 

S^ ' H •' 

48 &c. 12 ^.e-. 

fo divide a terminate exprejfion by a repeteni^ 

RULE, Multiply both divifor a^d dividend by ^^^ 
and divide th^ produds as in the exapples. 

Divide .7 by .^, Divide 6, 474>y.0 

7 X .9=.63 and .5 6.47 x.9=s5.823 

X.9=-5 and.$X9 = -« 

••••5)-63(i.26quot. ••• .8)5.82.3(7.27625 

N. B. The rule is the fame if bo0i divifor and diW 
dend b&aiingle repetec4.x Or any expreflion with » 
iiogle repetend. 

Divide :^ by .$ Divide 219.* by 'xi.f 

.^x:9=.6 and.$x.9 I2<i^x .9 = 11.6 and 

S5.8 Then-_L.;:^.75 thequot. 219.^ X. 9=197. 2. 
.8 1x1.6)197.2(17 quot. 

^0 divide a compound repetend^ by a com- 
pound repetend. 

RULE. Set the divifor under itfelf backwards fo 
Biany places, as it has places in the repetend, and fub- 
trad, by wh'ch means the rcpt en 1 vanifhes ; order the 
dividend iuH the fame number ot places, and in like 

manner 



Hepetends and Circulates. 95 

manner fubtradl, and divide the remainders, and yo« 
will obtain a true quotient. 







395-273^1/*^ — 


Divide 243.3:06 By 21, if 




.oj:i$ 


21.;-^) 243. 3:05 






zifz 2^^go6 






21.5 i;240.87524(t 1.29^ 




709.^3 6>»:_ 


ACwdi. 21 5 1 




417.6^^ 


2577 






. \* 426J 




70005 _ 


2Il22r 




^•4$ 


17^34 






Remainder 42^* the fame as 


above. 





f*i^ application of Decimals to Intereft accounts. 

Cafe ift. Principal, Rate, ^d Time given, to find 
&e amount. 

RULE I ft. Find the ratio of the rate, which is the 
intereft of 1 1. for a year thus. 

As 100 : the rate per cent : : iL : the ratio of. the rate 
zd. To the continued produdlof the principal, ratio 

of the rate, and time, add the principal -and. that fum 

is the amount. 

What is the jntereft, and amount of 768I. 15s* at ^i. 

per cent, for 8 years and ^ -^ 

Sf 1. ift. As lool. : 4.5I. :: il. : .045I. the ratio 

of the rate .768I. 15s. = 768 .75I. alfo 8 ycars^ =8.5 

years. 

Then, 768.75 x8. 5 X. 045=294.046871; the interef, 
and 768.734-294.046875=1062.796875 «= 1062I. 

15s. I id.^'. aiilwer. 

Cife id. iA mount, rate per cent, and time given, 
to find the principal, 

RULE.. 



96 lNT8REST*fj^ Decimals. 

RULE. Divide the amount, by the produft of the 
ratio of the rate and time -f i> ^^^ ^^ quotient is the 
principal foaght. 

If the amount of a certain principal be 1062I. 15s. 
1 id. ^, in 8 years and |, at ^i. ^ per cent, what was 
jthat principal ? 

Sol. J,?^^ 796857^ 68 1. ^ 768I. 15s. anC 
8.5X.045 + 1 , 

Ca/e 3d. The amount, principal, and time given, tt 
£nd the rate per cent. 

RULE I ft. From the amount fubtrafl the principal, 
and divide the remainder by the produ^ of the 
principal and time, the quotient is the ratio of the rate. 

2d. As iL : the ratio of the rate : ; lool. : the rate 
per cent. 

If 768!. |C8. put out at fimple intereft, for 8 yean 
;md ^, aoK^nt to 1062L 15s, iid. ^, what is tl^ ia« 
lereft per cent per annum ? 

1062.796875— 768.7^ _ 

^^- 7^«.75X8.5 •°«^- 

And at il. : .045I. : : lool. : ^^. 5= 41^1. anfWer. 

C^4A. Amonnt, principal, and rate per cent givf» 
to nnd the time* 

RULE. Divide the difference of the amount and 
nruicipal, bv the product of the principal and ratio ^ 
tbe rate, and the quotient is the time. 

In what time will 768I. 15s. amount to 1062I. 151. 
lid. ^, at 4^1. per cent per annumiimple interest ? 

^, io62.79687<— 768.7c « « . - 

76ii.75X.045 5 o years ^ «i. 

Ammitia 



A' 



( 97 ) 

jfnnuhieSj Tenfions^ ^c. in Arrtars. 

N N U I T I.E S or pcnfions, &c. are faid to be in 

^ j^ Arrears, when they arc due quarterly, half yearly 

-or yearly, and are unpaid for any number of payments. 

Cafe \ft* If the Annuity, rate, and time be given ; 
to find the amount or fnm due. iFor yearly payments. 

iTjULE. Subtraft i from the years, and multi- 
JV^ ply half the remainder by the ratio of the rate, 
to the product add i , multiply the fum by the time, 
and that produd multiplied oy the annuity gives the 
amount. , 

If25ol. yearly pcniion, be forborn or unpaid for 
7 years, what is the amount thereof, at 61. per cent ; 
£mple intereil ? 

T^li X .06 -f 1 X 7 X 250= 2065 1. anfwer. 

2 
. if, B For quarterly payments take a fourth of the 
ratio, a tourth cf the annuity, and four times the num- 
ber of years* 

For half yearly payments, take half the ratio, half 
the annuity, and twice the number of years, and work 
as directed. 

If the annuity in the example had been payable 

28—1 
quarterly then, X .015 + i x 28 X 62 .5 ' 

2s: 2104I. 7s. 6^ would have been the amount. 

'4— 1 
• If half yearly, then 2 X .03 -f 1 

X 14 X 125=20911. 5s. So that here is26I. 5«. 
in favour of half yearly payments and 39L 7s, 6d. 
in favour of quarterly payments. 

Caft zJ. If the amount, rate, and time be given, to 
£ad the annuity^ 

K R UL S 
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RULE. Double the amount for a dividend, and 
Multiply the years — i by the ratio, add 2 to die 
prodnft and multiply that fum by the time for a divifor, 
and the quotient will be the anfwer. 

If a falary in 7 years, amounted to 2065!. at 6 per 
cent fimple intereft ; what was the falary i 

2065 X 2 t 1 r 

*— — i— — — = 250I. the anfwer. 
7—1 X.06 + 2x7 

If the payments be half yearly, work with 4 times 
the amount, half the ratio, ana twice the number, of 
years. And for quarterly payments take S tknes the 
amount, a fourth of the ratio, and 4 times the number 
of years. 

The aforefaid annuity payable half yearly amounts 
to 209 il. js. If quarterly to 21041. 73. 6d. 

2001.25 X 4 I ^, ^ 

Then-==: ' — — ■ =^ 250L the annmty. 

14—1 X. 03 X 2 X 14 

And-===V*=^^f^„ » 2501. the annuity. 

28— IX.OI5 + 2X 28 

Compare thefe folutions with Cafe ift. 

Cafe 34^. If the annuit}', its amount, and time be 
given, to find the rate, per cent. 

RULE. Multiply the time into the annuity, which 
call the firft produdi, then from twice the amouqt 
fubtradl twice the ferft produft, and divide the remain- 
der by the produft of the firft product, and tune-* i; 
and the quotient is the ratio of the rate. 

At what rate per cent will a falary of 250I. per 
annum amount to 2065I. in 7 years ? 

Soiut ioa. 25 xyziL i 7$o the firft product, then, 

»o6sX2-i7>aX3- ^ . . , . .06 . . ,00 : 61. 

,. 175^ X 7 — I .per cent, anfwer. 

AT. E. For half ye rly payments, work ^^'ith, 4, t}mp 

^he ar.*t>unt, 4 linitfs ti.e firft produdl, half th- annuity, 

<and double the number of years. For quarterly pay- 

menti 



r> 
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snents, work with 8 times the amount, 8 timei* the firft 
piiodud, a fourth of the annuity, aad 4 times the num- 
Dcr of years. 

If the annuity in the quefUon had been payable half 
yearly, theamoont would have been 2021. 25 1. and 
each payment 125!; ntxmber of payments in 7 years 14. 
••• 125-X i4=ii75othefirftproduA whence per Ac 
rule and iV. B, ' 

2091.2; X 4- J7SQ X 4 _ n^^.r.Hnnft],.r.f^., 

. - 1750 X 14 — 1 before. 

.For quarterly payments, the amount per cafe ift. is 
2104.3751.3 fourth of the annuity 62I. lOSr and 28 
quarterly payments. 

•.•€i.; X283ii75othe firft produ^, whence per A': B. 
and r ule. 

21^4.375x8 — 1750 X 8 , . . r L 

— 3LiL2 '? „ , .ss .06 die ratio of the rate. 

1750 X 28 — 1 

' Ca/e \fb': The ismmtyi amount, and rate given to 

iad the time*' See in ue ufe of tiiC'Square Mot. • '^^ 

Tie prefent worth of annuities 6? r. 

Cafe iff. When the annuity, time and rate are ^ven, 
to £nd the preient worth. 

RULE. I ft. Multiply the time by the ratio of the 
rate, which call the firft produd. Then to the 
firft product add 2, which fum multiply by the time, 
and from that produ6t, fubtrad the firft produdi for a 
dividend: which divide- by the firft produ6^ -f i, mul- 
dplied by 2, and the quotient multiplied by the annuity 
is the prefent worth. 

What is 2501.- per ann^m to continue 7 years, worth 
in ready money, allowing the purchaier 61* per cent 
fimplemtereft? 

iff» 7 X .06 = .42 the firft produdl. 

.^2 + 2X 7 "z dix 250=1454.225=14541.4 6 
.42 + 1X2 . theanfwer. 

For 
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For half yearly and quarterly payments, obfervc the 
N. B. in Cafe ift. of annaities, peniions ^c. in arrears} 

Thp number of payments 14. each payment 125U 
and half the ratio .03 *•' 14X .03=.42thefirftpit)du6U 

and '42+2 X H — -4? X ig«; = /U72 1424. + 
.42 + I X 2 anfWer* 

If the annuity in the example had been paid quar- 
terly the number of payments 28, each payment 62U 
10s. and one fourth of the ratio .015I. *.• 21 X .orj 
= .42 firft predud t. 

And «42 -f 2 X 28— >42 ^ g^ j_ j^gji^ ,3 jj^ ^^^ 

./t2 + I X 2 

Hence appears the advantage of having an annuity 
paid quarterly} or half yearly, rather than yearly. 

iCa/e zd. When the fjrefent worthy. timc„ and rate are^ 
given, to find the annuity. 

RULE. To the produd of the ratio and, time^ 
add I for a dividend, then multiply the faid pro- 
duft by the time — i, and add twice the time to the 
prbduft for a divifor, the quotient arifing multiplied 
into twice tlie prefent worth, gives the annuity 
fought. 

What annuity to continue 7 years, can be purchafed 
or I4541- 4S' 6d. ready money, allowing 6 per cent 
per Annum nmple intereft ? 

ifl. 7 X .06 == .42 the produ£t of the ratio and 

timt:. 

T n . '^.^ ^=1 X 1454-225 X 2 = 2Col. 

.42X7—1+7X2 

N, B, For half yearly payments, work with half the 
ratio, number of payments, and multiply by 4 time» 
the prefent worth. For quarterly payments take a 
4th of the ratio, number of payments, and $ tim^e^ the 
prefent worth. 

The 
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The prefent worth of the annuity ii .he lad queftion 
piyablc half yearly m H7^l. H"- ^i^- ^^*" ^° 
•find that annaity. 

• Here halfthc ratio is .03 number of payments 14. 
•.• .3 X 14 = .42 the produd of half ratio and num- 
ber of payments, 1472.71125 X 4 = 5890*^45 

-,. — - X 5890.845 = 250I. anf. 

• • If die prefent worthof an annuity payable quarterly^ 
for feven years be 1481I. if; 5*- *f[- *^^** P^ ^*"^' 
query that annuity ? 

*' Here a fourth of the ratio .01 5I. number of payments 
23 whence, 1481.0739375 X 8 =11848.5915 

And .015 X 28 =.42 thcprodua of a fourth, of 
ratio and number of payments. 

.42 + X ' 
Then ■ ,—s-^ ' X 11848.5915 = 

;42 X-27 + 28^X 2 T :>> :, 

250L anfwcr; 

Cafe 3^. When the prefent wordi, the annuity or 
penfion, and time are given, to find the^rate of inte- 
ftft per cent. " 

RULE. Firft multiply the annuity by the time 
which call the firft produ6l. 

zAm^ from that firft prodtift fubtra£l the prefent worth for. 
wluch double a dividend; then to twice the prefent worth, 
«dd the annuity, from : that Aim 'fubtradt the firft pro- 
dud, and mnltiply the remainder by the time for^t di- 
▼ifor, fo will the quotient, be the ratio of the rate. 

At what rate per cent, will 14541. 4^. 6d. ready 
money, purchafe an annuity of 250I. for 7 years ? 

^ Firft 250 X }r =' 1 7.50 the firft produ& 



Second. 



1750 — 1454 'zzc; X 2 



§454.225 X 2 +'250—1750 X 7 
whence 6 per tent is the anfwr. 

K3 
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For half yearly payments, work with half the annuity^ 
and number of payments inflead of time in years,. 
and the quotient will be half the ratio of the rate per 
cent. For quarterly payments, work with a fourth of 
the annuity, or a quarterly payment, number of pay- 
ments and the quotient will be a fourth of the ratio 
of the rate. 

If the prefcnt worth in the laft queftion be changed 
€01472.71125!. and the payments to be made £df 
yearly, query the rate per cent;? 

Here 125 X 14= 1750 the firft prodnd as be- 
fore. • 

•. s«cond==^ = 

147Z.71125 X 2+ 125— 1750 X 14 • 

•03, which doubled is .06 the ratio as before. 

Iftheprefent worth had been 1481I. is. 5d. 2q. rr, 
J48 1. 0739375 and the payments quarterly. Then one 
fourth of the annuity, or quarterly payment is 62. 5], 
the number of payments zt* 

Whence 62.5 X 28 = 1750 the firft produd as 
before. 

tpj^g^ i7< ;o— H8i>073937<;X t 



2 X h8i-0739375+ 62.5—1750 X 28 
=s .01 5!. vdiich X 4 = .06 the ratio as before. 

Ca/e ^h. When the annuity, rate per cent, and 
prefent worth are given, to find the time. / 

See the ufe of the Square Root. 
AnnuitieSj Pen/tons fcf r. taken in Reverfion. 

Cafe ift. To find the prefeiit worth of an annuity in 
lererfion. ^ ' 

RULE 
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RULE. Find theprefent worth of the annuity at 
the given rate, for the time of its contiauence per 
cafe iirft of prefent worths. 

Second, call the prefent worth, the amount, and find 
what principal put to intereft, will come to that amount 
at the fame rate, for the time to come before the an- 
nuity commences per cafe fecond of intereft accounts.^ 

Old Timon left his nephew Jack, who was 14 years 
old, a legacy of 50I. per annum, to continue 10 years 
to commence when Jack is 21 years old, but Jack con- 
trails with Arifto for ready money, allowing 5 per cent 
to the purchafer ; query now much Jack may receive.^ 

I^irff per cafe firft of prefent worths* 

. Of X 1 = .5 the firff produft. 

Then !-^±^iJLi±=il X 6o = 49oL 
I + .5X2 

And per cafe fecond of intereft accounts — ~ — — 



7X.05 + 1 
ss 362!. i962r :=r 562!. 19s. 3d. the anfwtr, 

Cafi id. To find the yearly income of any annuity dt 
penfion, &c. in reverfion, 

RULE. Firft find the amount of the prefent worth, 
at the given rate and time before the annuity 
commences, per cafe firft of intereft accounts. 

Second confider the amount as prefent worth, and 
find per cafe fecond of prefent worths, what annuity 
it will purchafe at the fame rate, and for the time of its 
continuance. 

Jack who is 14 years old, has an annuity left him 
for 10 years ; not to commence until' he is 21 years 
old, but wanting cafh to carry on his extravagancies, 
has fold it for 362I. 19s. 3a. .111, allowing '5 per 
CQit to the >buyer i what was the annuity left him ? 
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Firll, perc.rift iirC^. o: intt-irefl a'-coants we have, 

■" 562.962: X 7 X .05 + 362.-^61 ii- 490I. Then , 
per cafe fecond of prefent worths, &c. 10 X .5 = .5 

Then —=^5-^^-== X 490 X 2 = 60I. 
•S X 9 + *oX 2 • 

Rebate or Difcount by Decimals. 

Cafe \ft,. When an)'^ fum to be difcounted, time and 
ra e per cent, are given, to find the prefent worth. 

RULE. Divide the fum to be difcounted, by 
the produ6l of the ratio and dme^ + i , and the quo- 
tient is ihe anfwet. * 

. What is the prefent worth of 357I, ros. to be paid' 
9 months hence, rebate at 6 per cent ? 

Firft 357I. los.' =jC357-S> 9»- = -75 Y^r 
smd the ratio .06I. 

. 5i2^-_==:liZi_3^2l. «..,-d4aBfwcr. 

.75 X -06 + 1 1.045 ^^ T 

Cafe 2d. When prefent worth, time and rate per cent 
are given, to find the funi>to be be diikouhtcd. ' "^ 

RULE. Multiply the prefent worth by the time, 
and thatprodudl multiplied by the rado gives- a 
; number, which added to the prefent worth is- Uie/iftn 
Tequired'. 

If the preient worth of a fum of money due 9 months 
hence, alowinjg;^ 6 per cent, be 342I. 2S. id.\^ + 
what is die fum due ? 

Firft 342L 2s. id. ^ = /342.105263, &c* as 
before. 

Then 342.105263 x, 75 X -o^ +342.105263 = 
£. ZS7'S the anfwo". 

■ c^ 
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Cafe 3^/. When the fum to be dilcoanted, prefent 
If^rth^ and time are given, to £nd the rate per cent. 

T> U L E. Divide the difference of the fum to be 
"■-^ difcounted and prefent worth, by the product of 
the prefent worth and time, the quotient is the ratio 
of the rate. 

At what rate per cent will 357I. los, payable 9 
months hence prcidace 342I. 2s, 2d. « . for prefent 
payment? 

357I..108. =jC. 237.5, 342I- 2S. id. ^=5 
£. 342.105263. 

342.105263 X .75 uKii 1 . .00 . ^. 

100 : 6 per cent the anfwer. 

Cdf$ ^. When the fum to be difcoiinted,prefeat 
worth and rate are given ; to find the time. 

"n U L E. Divide the difference of the fum to be 
-*^ difcounted and prefent worth, by the produdiof 
theprefent worth and ratio, which quotes the time. 

The prefent worth of 35 7I. *o«. due at a certain 
time to come is 342!. 2s. id. ^ at 6 per cent, at what 
time fhould the fum have been paid without any 
lebate ? 

^^- 342.105263 X .06 - '75 y«^ 0^ 9nionths. 
Equation 0/ Payments hy Decimals. 

To find the true equated time, for the payment of a 
iua of money due at feveral timt^. 

"D U L E ifl. Find the prefent worth of each pay- 
•*^^ ment for its refpedive time, per cafe firH of re^^ 
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2d Add all thofe prefent worths into one fnm, 
which fubtrad fi6m the fum to be dircx)unted, add 
divide the remairtder by the produft of the feid fum of* 
prefent worths. and ratio of the rate, the quotient if 
tjie ej^tia'tcd dmc. " *'■ 

Admit Adam owes Noah 800I. whereof 200I is dtoc " 
at 1'm6nths; 200]. at 4' months 200I. at 6 monthj; ' 
and 200I. at 9 months, but by agreement the whole i»-^ 
tq be paid at once, allowing rebate sit 6 per tent, qncrjr 
the ti-ue equated time.' ■ - - . ' ''■■■ 

Firft 5 months = .^5 year, ^mo. = 5. year, 6mqi» . 
d .5 year, ^nd pmd. rir .75 year, 'then aff i60' : 6 " :; 
Ml .06 the ratio of the rate. 

200 200 

= 196.078451. 

2PO 200 

= »944747S7.- 



«s: 191.387502 

197.044337 + 196.078431 + 194.174757 + 191 

.3875«2=r-778.685027. ■ • 

3oo — 778.685027 "_ ^ - ■ 

■■ ' ^ ^n ' w — > — •4562 year «= 5 monuif, l 
.778.685027 X .06 ^^ • -^ . ' 

we^, 6 clays^the anfwcr. 

EictraSlion of the Square Root. 

The fquare root of a number is fuch a part of that 
number ils multipliediiUo itfelf, that is fquaredpjroducct 
the number propofcd, ^tz the fquare root -of 36 iS 6 
becaufe 6 X 6=36. 

RULE. Firft point the given number over nnita 
place,^ and alfo over every other figure, both i itegen 

and decimals. Thus, 7468247 is pointedr Alfo f72i8«: 
4768 points. Thus. 472 18.4768 fiwC 

Secondly 
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Secondly, jut the rootof tlie firft peyiod'in the quo- 

5 lent, and its jquare under the period ;iabtra6l the fquarc 
rom the iiT^pQiiody and bring dowm the next period 
as in divifion. 

Thirdly. Double tlie root for a divifor, and confider 
how often it will, go in the dividend, admiting the 
units place of the divifor a blank; which rcfuk put 
*in the rooty and in the blank of units place in tRe 
divifor. 

Fourthly multiply the divifor by the new figure in 
the root, which produd ilibtraft from the divided, and to 
the remainder bring down another period ; and pro*- 
•^d. to divide again as direded in the third article. 
What is the fquare.root of '3 6 3 7 2*9 1 ? 

lolution. -3'637296*i(6o3i the root* 

J203) 3729 
3609 
12061) i2q6i 

And 6031X i5o3i = 36372961 Proof. 



Alfo v'22071204 = 4698. 
V'2268741 =* 1506.23 + 
\/327 1.4007 = 57.19 + &^* 

fo extraSi the Square. Root of a VHilj^dSr 

FraSlion. ^ 

^to U L E, Reduce the fraaion to its loweft terms, 
'■'^ and extract the root of both parrs for the anfwer, 
but if the fradion be a furd, reduce it to decimals and 
cxtra£l its root. 

Thus, v/_V s= v/^Tsss i anfwcr#. 

And 
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And V^m = \/. 870637 =. .933 + 

To extras the Square Root . cf a mixed 

Nhmber. 

T3 U L E. Reduce the frafticnal part to a decimal, 

which join to the inugcral parr, and extraft its root. 

Thus V^8423 = v^842.75 =29.03015 + 

The life of the Square Root. 

\ft. To find a mean proportioual between any tw» 
given numbers. 

T3 UTE. The iquare root of the produd of the 
■•^ two given numbers is the mean fought. 

Required a mean proportional between 16 and 64 ? 

Sol. v^64 X 16 = 32. for 16 : 32 : : 32 : 64 

zd. To find the iide of a fquare equal to anyjpro- 
p ofed fuperficies; 

T3 U L E. The Iquare root of the area or content 
*^ of any fuperficies, is the fide of a fquare equal. 

A gardener being ordered to inclofe, in form of a 
fquare an acre of ground; begs to know the length of 
.each fence in yards ? 

Sol. If, B. 10 chains in length, one chain broad 
makes a ftatute acre, that is 22*0 yards X 22 is equal 
to 4840 yards, crone acre ftatute meafure. 

Hence ^4840 = 69.57 yards the length of eadi 
fence, which was required. 

3^. The area of a circle given, to find its diameter. 

R U L £• 



"fbeJJsz (f the SixxjAKi^ Hoar. 109 

15 U L E. Divide the area by •7854(the area of 
^^ unity) and the fquare l-oot of the quotient is the 
diameter. 

If a circular ixKrlofufe contains jnft one datute acrCy 
what is the diameter ? 



Sol. 



^•TTTT == 78.501 the diameter. 



Andthe diameter 78.501 x 3.1416=^ 246.6187 + 
the periphery of a circular acre, 

Btkt 69.57 X^ = 278.28 yards the periphery of a 
Iquare acre. Hence it appear?, that of all plain figures 
the circle is moft capacious. 

j^/j. Having two fides of any right angled triangle 
|;iven, to find die thii«i» 

13 U L E. If the legs, that is, die bafe and perpen- 
*^ dicular be given j the. fquare root of the fum of 
their fquares is the hypothenule : But if the hypothe- 
nufe and ohe^ leg be given, the fquare root of the dif- 
ference of their fquares is the other leg. 

Admit the wall of a cafWe 72 fbet high, and a trench 
joining thereto 64 feet broad, required the length cf a 
fcaling ladder, by which one may afcend to the top of 
the caille ? 

Solution. V^^7^+6T^= 96.33 + anf. 

If the breadth of a tr§nch along the fide of a wall 
lie 64 feet, and if a ladder 96.33 + long be reared on 
the brim of the trench, how high will it reach up the 
wall ? 

Solution. V^96.33 ~X96.33-.64rx^^!==72feetanf. 

- Kth. To form an army of men into a fquare bat- 
talion. 



R 



U LE. The fquare root of the number is the 
fide of the fquare, or number in front and file. 
L If 
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If 6400 men be formed into a fquare battalion required 
the number in front and file ? 

Solution V 6400 = 80 anfwer. 

Admit an army of 8500 men be formed into an ob- 
Icng battalion of 70 men in fronts required the number 
in file ? ' 

Solution. V^850d — 70X70 = 60 anfwer. 

6fh. Having the length of a pendulum, and its 
vibrations per fecond given, to find the vibrations of 
another pendulum of a known length in a fecond. 

RULE. As the length of any pendulum : the 
fquare of its vibrations in a fecond : : the length 
of any other pendulum : the fquare of its vibrations in 
the fame time, inverfely* 

If a royal pendulum 39.2 inches long, vibrate 
feconds or 60 times in a minute, how often will that 
pendulum vibrate in a minute that is 9 inches long ? 

S olution. As 39.2 : 60X60 :: 9 : 15680 and 
V 15680 = 125.2 anfwer. 

Required the length of a pendulum that will vibrate 
half leconds or 1 20 times in a minute ? 

Sol. As6oX 60: 39.2 ; : 120X 120 : 9.8inchesanf. 

Hence we fee the rcafon of fcrewing up the bob of 
the pendulum to accelerate the clock's motion, and the 
contraiy to retard it. 

yt/j. To find the velocity with which a heavy body 
will begin to defcend, at any diJiance from the earth's 
furface. 

RULE. As the fquare of the ear th's femidiamcter 
: 16.4 feet, tlxe velocity per fee i . '.. the earth's 
iurface. 

:;thc 
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: : the fqaare of of any other diilance from the 
earth's center :. the velocity it begins to defcend with 
pcrfecond there, inverfely. 

With what velocity per ftcond will a ball of iron, 
begin to defcend if raifed 2.000 miles above the earth's 
' furface ? Allowing the earth's radius '4000 milej. 

Solution. As 4000 X 4000 : 16.4 ;: 6000 X 6000 
: 7.2^ anf. 

How high mvitt, a ball be raifed above the earth's 
furface to begin, to defcend with 9 feet velocity per 
fecond. 

Solution. As 16.4 : 4000 X 4000 \: g : 

29^55555-5' ^nd \^2gisssSS'3 = 5399-^^ 
wheice 5.399.61—4000 = 1399.61 anfwer. 

8/i& All fimilar plain figures^, as circles fquares, tri- 
angles polygons, ellipiis Sec, are to one another in area; 
a9 the fquares of their like fides diredly. 

A Maltfter has a kiln 16 feet the fide of its 
fquare, but would have a new one three time^ as big, 
required its fide ? 

Solution. V 16 X 16 X"3 = 2771 anfwer. 

If a rope 6 inches about confifls of 450 threads or 
ftrandsy required the number of fuch threads to make a 
14 inch cable ? 

Solution. 6x6: 450 : : 14 X 14 12450 anf. 

gtb. The weight of bodies above the earth's furface 
decreafe in the inverfe duplicate ratio of their diHances 
from the earth's centre ? 

If a ball on the earth's furface weighs 45 lb, what 
would it weigh at twice that diftance from the earth's 
ccntie ? 

/ Lz As 



112 TbeUs2 of tbeSfiv AKi£ Roor^ 

As 4000 X 4<#oo : 45 : : 8000 x 8000 : 11.25 anC 
How high muft a ball be raifed above the earth'» 
All face to loofe half its wc'ght ? 

As lolb. 4000 X 4000 :: 51b. : 32000000 

And V 32000000 = 5956.8 and 5656.8 — 400oafc 
1656.8 _ 

lof^. Similar follds of the fame length and matter,. 
are in weight^nd (Irength, as the fquares of their (ide8» 
diameters, peripheries, &c. directly ; whether timber, 
iron bars, wire, ropes, &c. 

If a fathom of 1 2 inch cable weighs 1401b. what will: 
a fathom of 17 inch cable weigh ? 

As 12 X 12; 140:: 17 X 17 ' 2809.71 anfwen 
If a fir beam 8 inches the fide of the fquare, be faf- 
ficient to fupport looolb- weight, whatmaft be the fide 
of the fquare of another of the fame length that may 
fupport 8 times as much ? 

As 1000 : 8X 8:;8ooo:5i2and^v/-5i2=22.6i si;aC 
nth. To divide a given number into extreme and 
mean proportiox^ls. 

RULE. To the fquare of the given number add 
a fourth of that fquare, then from the fquare root 
of that fum, fubtrad half the given number, and the 
remainder is the greater pari or mean, which mean fub* 
tradled from the given number leaves the le(s part. 

Let 64 be divided into extreme and mean proper- 
lionals. • 

Scl. \/ 64X64 +—i 1=71.55. and 71.5 — 3a 

4 • 
-=39.5 alfo 64— 39.5 = 24.4 for 24.4: 39.5 :: 39-5 
: 64 proof. 

1 2th. To reduce flatute meafure to cuftomary, and 
the contrary. 

RU L K. As the fquare of the flatute perch : tha 
flatute area : : the fquare of the cuflomary perch : 
the cuflomary area, inverfely, and the contrary. 



^e Use of the Square Root. 1x3 

If an inclofure be 25 acres ftatute meafure, how many 
cuftomary acres is it of 21 feet to the perch ? 

N. B. 16 feet and a half = 1 6 . 5 are one ftatute perch 
%• As 16.5 X 16.5 : 25 :: 21X21 : 15.43367 anf. 

Examples for exercifes. 

Hpw far may a mountain a mile high be feen on plain 
ground or at iea? 

If a mountain can be feen at fea too miles, query its 
height ? 

Required the radius of a circular meado^^ containing 
ten ftatute acres? 

• Two fhips A, and B, failed from a certain port at the 
fame time, A failed North 8 miles an hour and B failed 
Eaft 7 miles an hour, required by an eafy method their 
diftance afunder at every hour's end ? 

If a circular inclofure contains 5 acres, 1 8 feet to the 
perch, what is its diameter in yards ? 

The two diameters of an elliptic fi(h pond are 80 and 
50 yards, required how much each muft be prolonged, 
to double its area? /^ 

If the diagonal of a fquare bowling greciT be 184. 
yards, query its fide? 

Required the perpendicular in an equilateral triangle, 
each fide of which is 144 yards ? 

The ufe of the fquare root infimple inter eft. 

Cafe 4th. of Annuities, Penfions, &c. in arrears. 

Th« annuity, amount, and rate per cent given to 
find the time. 

Rule. ift. Divide 2 by the ratio of the rate, from 
the quotient fubtrad one, and take half the remainder, 
which refcrve. 

2d. Divide twice the amount, by the produdl of the 
annuity and ratio of the rate. 

^ 3 , ^^ 



1 14 the tfes eftbe Sq^akz Roorr 

Sd. To ^tat qootiant, add the fquare of half tfe 
referved remainder. 

4th. From the fijuare root of that fum, fuhtrad half 
the referved remairider and you obtain the time. 

In what time wiM an annuity of 250I. per annonv 
mount to 2065I. at 61. per cent ? 

^^"^ '^- is =33-5 and^^^L 16. i^ 

2065 X 2 
^ * 250 X .0 6"" ^^^' '^ 
3d. 27 5.^ -f 16. i^ X 16. li, = 536.694 
4th. v^536. 694 — 16. i^ = 7 years an fwen 

Cafe 4th. Of prefent worths of annuities &c. 
The annuity, prefent worth, and rate per cent given^ 
to find the time. 

RULE I ft. Divide 2 by the ratio of the rate, and 
divide twice the prefent worth by the annuity; 

2d. Subtract the latter quotient from the £:»iner^ and 
fubtrad I from the difference, then half the remainder 
referve^i^ • 

3d. Divide twice the prefent worth, by the produ^j 
of the annuity and ratio of the rate. 

4th. To that quotient, add the fquare of the referv- 
ed hi If remainder, and frcna the fquare root of that ^m, 
fubtradl that half i^mainder referved, and you have the 
time. 

For what time may a falary of 250I. per annum be 
ptirchafed for 1454I. 4s. 6d. at 6 per cent? 

ift. .i =33 -^..^j^'^.^j^i- 11.6338. 

2d. 33.5— 1 1.6338^=21. 699c;5nnd2i.69955—i=s 
20.69955 half of which is 10.34976 referved, 
, 1454.225 X2 



4th. 193 »896 +io ^3497^ X io -34-97^===30''Q'433 
671 1 and v'301 •0143367211 — 10 3497^ =7 
yevrs anf. txtraBim 



Extraction (7/ /i?tf Cube Root. vr$,; 
Extra£iion $f the Cube Root. 

TO extraft the cabc root, is tx> find from a given 
power iuch a number, as when fquared and mul- 
tiplied into itlblf, na/ produce th? propo'fed power, »- 
the cube root of 216 is 6, for 6 X6 X6 = 216. 

A ^ahle of Roots ^ Squares^ and Cubes. 

Roots I 2 3 4 5 6 7 8 9< 
Squares i 4 9 16 25 36 49 64, 81 
Gubes I 8 27 64 125 216 343 512 72^ 

Dire£iions for extraSling the cube root. 

ift. Point your propofed power, beginning at units 
place, over Qvoxy third figure integers and decimals. 

Thus, j. 4768473.^1^^ 58 -^.jg 
(.2847.689340 ^ ^^^^ 

2d. Take the cube root of the firfl period by means 
of the preceeding table of powers, which put in the 
qi^uotient, and fubtracl its cube from the iiril period to 
the left'hand, and to the remainder bring down the 
next period for a dividend. 

3d. Multiply the fquare of the quotient figure or 
figures by 300 for a divifof. 

4t h. Confider how often the new divifor will go in 
the dividend, and place die refulting figure in the quO" 
tient or root. 

5th. Draw a line under the dividend, and multiply 
the divifor by the figure laft put in the quotient, to 
which produd you rauft add 30 times the fquare of 
the laft figure multiplied by the other figure or figures 
in the root or quotient, and alfo the cuoe of the lafi 
figure put in the root. 

6th. Subtraft that fum from the dividend, and to die 
remainder bring down another period for a new divi- 
dend 



ii6 Extracti6n of the Cube Root. 

dend, which divide as has been direfled in article 3d.' 
4th. and 5th. to the end, and if the propofed power 
be a furd, there will be a remainder, and the root may 
be continued at pleaiure, by annexing three cyphers to 
the remainder, and proceeding as before directed. 

If the cube root of a vulgar fraftion be required, it 
may be reduced to a decimal, and the root of that deci- 
mal extradted as before diredled. 

Required the cube root of 22069810125 ? 

22069810125 (2805. the root 
2X2X2=8 required. 

«X 2X 300= 120 0) 14069 
1200x8 = 9600/ 
8x8X2x30 = 3640 i 
8X8X 8 rr5i2 j 

'3952 



] 



235200) 117810 
235 200000 ) 117810125 
1 1 7600000 



'600000 ■) ") 

210000 C + L ^^ 

iin \ 

76001 2 c J 



II7600I25 



3 , _ 3 ^ 

V 8476.8432 — \/.28476893= 

3 3 

\/^Vt=t =-^ \/i728 =12 

3 3 - 

\/4- = v/^7 6 8 47 



Tnr6TV 



The 



( "7 ) 
The Ufe of the Cube Root. 

ift. To find two geometrical xn^ans between twc^ 
given numbers. 

T) U L E. The cube root, of the prod ud of the 
-*^ greater, into the fquare ofthelefs, is thclefs mean ; 
and «ie cube root of the product of the lefs, into the- 
fq uare of the greater, is the greater mean. 

Required the two geometrical means between 8 and: 
27? 

X 3 

V 27x8x8 =5 11. And \/8X 27X^7 ss|g. 

And as 8 : 12 :: 18 : 27 proof.. 

2/ Ta find the dimenfioas of a vefRl or ibiid 
fiimilar to a given one ; either greater or kfft. • . 

"DULE. As Ac weight or iblidity of thtgivea- 
^^ body : the cube of its fide, diameter, length,. &c. 
:: the weight or foiidity of another fimilar body, and 
of iimilar matter : th« cube of its Hke fide, diameter 
length, &c. 

If a ball twenty inches diameter wKigks 555.^1b«^ 
what is the diameter of one of the fame metal that 
weighs ponds? 

As S5S-3i : 2Q- X 20 X ao :: 15 : 2r6 and 

3. 

V 216 := 6 anfwer. 

Admit a cubical ciftern, each' fide 40 inches, re« 
^k«d the fide of another that may contain 5 times as^ 
much ? 

As 1 : 40 X 40X 40 5-5 •• 4PX40X 4PX 5 = . 
320000*. 

Ahdl 



ii8 3l?<? Use ^//)&^ Cube Root. 

3 

V^32oooo = 6j.g anfwer. 

IT a ball of 6 inches diameter weighs 151b. required 
the weight of another of the fame metal whofc diameter 
is 20 inches ? anfwer. 555.51b. 

^ 3^/. From aproof of any cable, to find the ftrength 
of any other. 

T? U L E. The ftrength of cabfes, and confequently 
the weights of their anchors, are as the cubes of 
their peripheries. 

If a cable 12 inches about requires an anchor i S 
C wt. what weight muft an anchor be for a 15 inch 
cable. 

As 12 X 12 X J2, : 18 ;: 15 X ij X* 15 ; 

35.15625 anfwer. 

If a 15 inch cable requires an anchor 35.15625 
Cwt. how thick muft a cable be for an anchor li 
Cwt. 

As 35.15625 : 15 X 15 X 15 i: i8l : 1728 

And V S 

V 1728 = 12 anlwcr.. 

4//^. The proportions of the following metals^ 



I stoi f^e [ ^M I [^^ I I 
J I Stone J it y t 3 



If a brafs ball weighs 641b. what is the weight of a 
leaden one of the fame bulk. 

jy?. As 9 : 8 ::- 94 : 56.7^ if of iron. 

«</. As 2 : 3 :: 56.7' : 85.1^ anfwer. 



The \Js2 of the Cube Root. 119 

If an iron hall 2 inches diameter weighs 3 lb. 
whac will a brafs ball weigh, that is 4 inches radius ? 

As 2X 2X2 : 3 :: 8xSx8 :\ 192 lb. of iron. • 
••• 8 : 9 :: 192 : 2i61b. anf. 

5/^. Havino^the lengths of the principal parts of a 
(hip of a given ton age, to find the lengths of the like 
parts of another, either greater or lefs» 

15 U L E. As the tonagc : the cube of the length 
"^^ of any part :: any other tonage : the cube of the 
kngth of a fimilar part 

If aihip of 300 tons have a keel 78 feet long, beam 
25 feet, ftem 20 feet, ftem-poll, 24, required the 
length of the keel, beam; ftem, and ftern-poft of one 
doable that burden i 

As 300 :: 78 X 78 X 78 :: 600 
Or as I 178 X 78 X 78 ''- 2 : 949104 
As I : 25 X 25 X 25 :: 2:31250 
As I : 20 X 20 X 20 :: 2 : 16000 
As I : 24 X 24 X 24 ;: 2 : 27648 



3 : 

'•' V 949104 =: 98.2 feet, the length of the new 
keel. 

3 . 

v/ 3 1250 = 31.4 feet, the length of the 
beam. 

3 

V 16000 = 25.1 feet, the length of the 
ilem. 

A d ^ — — - 

^^ \/27648 = 30.2 feet, the length of the 

ftern-fofl. 

Tc 



lao 7*^ Extraction ^/ RooTSt 

To extradl the biquadrate root> is to find fuch ^ num- 
ber, which, when involved four times into itfelf^ will 
produce the given number, 

"D UL E. Firft extraft the fquare root of the given 
^^ number, and then the fquare root, of that root, is 
the biquadrate root fought. 

A GeneralJRule for Ex trailing the Roots of 
all Fow&rs. 

\ft. Prepare the propofed number, by pointing off 
J&om the units place, as the root required diredb* 

tJ. Find the firfl figure in the root by the tabic off 
powers, or orherwife by trial, which ftjbtrad from tib 
given number. 

3^. Bring down die firfl figure in the next point, to 
dte remaipckr, and call it the dividend. 

4/>&. Involve the root, to the next inferior power to 
that required, which multiply by the propofed power, 
and call it the divifor. 

^th. Find a quotient figure by conmion divifion, and 
annex it to the root, then involve the whole root to the 
propofed power, for a lubtrahend. 

Sih. Subtrad that number, from as many points 
i)f the given power as is brought down, beginning 
at the loweH place, and to the remainder bring down 
the firfl figure of the next point, for a new dividend. 

*lth. Find a new divifor and proceed in all refpefts as 
before direfted, and thus youwUl obtain the root of any 
power propo&il 



Required 



MlXfet) M^XTIPLICATION. I2t 

Rc^wred the firflfurlblid root of 293 162530524 ? 

29316250524 (124 JUlf. 
I 

VX5 ^ s U9 

248 R3 2 = 12 K 12 X 12 X I2X 12 

io368of 443302 
^ 2^316250524= 124)5 

I X I 5< I X I X 5 = S> >^- Divifor. 
>2 X 12 X 12 X 12 X 5 = 103680, 2d. Divifor. 

; Multiplication of Mixed quantities. 

.1 

Cafe ift. To multiply a whole nomber by a fradion^ 

RULE- Multiply by the upper number and 
divide by the lower, if the upper number be one 
divide by the lower^>nly. 



Multiply i 

By X 


14 

« 
T 

72 

3 
T 

216 

5+ 


56 

T 

. 8 

.128 

s 

T 
640 

80 


144 586 
1 .1 


Produa 4 

Multiply 64 

By ^ 

128 
Produft 42t 


18 65^ 
^57 483 

9 7 
141^ c>.78i 
128.V 281^ 



Ca/e d To multiply a whole number by a mix- 
ed^umber* 

RULE. Multiply by the fridl^n p''- cife ift. 
th?n mu.riply by. the wh -le^ number, and a;d th^.two 
produds as \t\ the examples . " *^ 

M ?-'ultip]y 



122 M^J[.X^J>,^ULTIf LI^A7j9l't< 

Multiply. 14 28 58 146 2857 

7 9t "^Ht- 294- *59-iT 
ii_il? 348 1 168 25713 
Produa 49 149I 3624- 1197^ 25972A' 

Mul. 68 96 124 4S5, 682 
By 2|- 4| 6£ iij- . 12-f 

i36_ 192 37.2 _ 2425 . 3410, - . 

45 F /8r 4»r 269|. 4874. 

13^ 384_ 744 ^ 33$' 8J84 

Prod. i8iy 422.y 790;- 5604^ 86711 

Ca/e. yi. To multiply a fraftioa by a whole 
number. ■ ' ' ' - • - -> 

RULE. The fame as in caft jA. invertiog the , 

order as under. 



Multiply 


4 

T 


I « 
TT 


* 

TT 


^ 


T 


By 


64 


48 


54 


68 


144 , 


Multiply 


64 


48 


54 


68 


144 


By 


T 


1-r 


To" 


TT 


T 




256 


528 


486 


340 


144 


Produdt 


36? 


35t 401* 


30'* 


18 '■ 



C^/e \tb. To multiply ^ mixed niunter by a whole 
number. 

RULE. Change the place jof the &&on and 
work per caie 2d. 

C^ ^tb. To multiply a mixed mimber by t mi?- 
ed number . 

RULE. 
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^. & XJ L E* Mokiply the integral part of the multi- 
plicand by theloWer niimfierof the fra£tiolial part, and 
^dd theHtQthe'nj^er number ; then multiply by tkt 
jaixed multipliei*pef cafe id., and divide die prodiiil by 
tiie lower "nunil>er ot the /fi-adional part of the multi* 
plicandy as in the following example. 





I ft. 42^ e=s »1J 


wfiUh X by 8* 




3l4i6 




■ .14* 




-I7<y4 


• 


5}:r8-4fi . 



. - 369^ Produa. 

MulUpUcation of Feet atd IftcbtS^Calted'CirBfs 
'MiitipHcaiiW. 



n 



are 



p tflkES. ..i^eet mufi^lied fbet bt«dttce htt. 
^ #eet malti|^L^|iuihps ,or ihdies iniilc^>li)tfd fefet» 
inches and^^L. thereof is feet, and the remainder inches. 



Inches multiplied incherproance parts, 
is indies )&c. 



of which 



Cafi 1/. "^en the feet in the faf^ors 8^ 1 2 gr under, 
iirairipl)n^firft by the feet ; and then l^ the inches, and 
plaoe as oib rules above dired, which aidd for anfwer. 



F. 


I. F. I. F. 


Mul. 8 


6 8 6 =*^ 84. «= 17 


Fy - c. 


4 9:4=* 9s- ■= 9f 


: 76 


. 6 - . 5^ 


2 


10 153. 


Prodt. 79" 


4 , F. I. 2)1581. 




Prosf 7g. 4 = 79I 


♦ 


M 2 C«i/^ 



124 Multiplication (jf Feet and iNOBii. 

Cafe id. When the feet in the multiplicand are 
more thsui 12, and thofe in the multiplier under tz, 
work with the feet as in cafe the firft. 

And for the inches take parts of the multiplicaadv 



viz. 6 inch 
I A &c. 


ics 4, 


4 mc 


hcs 


h 3 T, 2 « 


F- 
Mul. 84 
By 10 

847 
42 


I 

9 

8 

6 
4 6 


F. 

84 

10 


I. 

9 
8 


F. 
= 84^=339 

3I678 
226 


14 
Prod. $04 


1 6 







3390 
4I3616 



Proof, 



904 



Caje 3^. When the (feet in both fadlors exceed 12 j 
multiply the feet, by the feet, and for the inches in the 
multiplier, take parts in the multiplicand as in cafe 2d. 
And for the inches in the multiplicand takq parjs, 
from the feet in the multiplier only, and the fum of all 
the parts, and produd in tsst, is the aniwer. 

F. L F. L 

Mult. . 148 II = 148442= 178^7 
By 64 10= 6414= 64^' 



10 



II 



592 




6)8^35 


888 




1489^ 


6isi 74 


5. .6 


7148 


3 T 37 


2 9 


10722 


I ^ 14 


4 II 


12)1.158574. 


6 is ^ 32 


Proof F. 9654.9.2 


4 T 21 


4 


■ ■ 


I i 5 


4 


jm 



9654 9 « anfwe'r. 

T H B 
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Of LOGARITHMS, GEOMETRY^ 
: And 'I:RIG0N0METRY. 



The I Ni T R O D U C T I O N. 



W^<-!^>-02(OGARITHMS are the noble invention of 
^ -^»*»*^" ; . Jo H If >{e p E R , Baron, of Marchifton in 
^i L l^ Scotland, the ufe of them was originally 
Z' 4" '^X w>^tten in Latin by the Author, but fince 
^CX^X^^ tranflatcd and i lluftrated, with his approba- 
tion, by our countryman He n ry B r i g c s. 
Their ufe extends to Arithmetic, Trigonometry, Geo- 
graphy, Dialing, Navigation, and Ai&onomy. 

. Tlxc napie is deriyed of Logos, reafon, and A« 
ritbmQ39 numbers, whence they are rational or pro- 
portioqal numbers, being an artificial fet C.^ contrived, 
as. to r^ncwjalkjiedious operations of Arithmetic and 
T^lgQnqn|S|^&h as multiplication, divific>n, propor- 
tion^ and uS^Hmlion of roots, more eafy. 

M 3 Thcfc 



126 The Use cfhockMHUm. 

Thefe logarithms are clafled In tables to all natural 
numbers from i to lo.ooo. but fuch tables may be ex- 
tended to much greater numbers, and alio to decimals 
and mixed numbers. Since the logarithms ofallnum- 
bers under lo have their indices o ; all numbers from. 
lo to ICO have i for their index ; from loo to looa'' 
2 is the index ; fo tlie index of tiie logarithm of any 
number is i lefs than the number of its digits,, thus^* 
theindixcfthe logarithm of 768472 will be 5. alfoiFthe 
index of a logarithm in operation fhould be 4. the 
nuiTiher anfwering thereto confifts of 5 placcjj or te]i»-of) 
thouiands. 

The index of a decimal is negative in fuch forT that: 
the index of a decimal conlifting of tenth parts is —9, 
but if the tens place be a cypher, the index of its loga» 
jithm is — 8 &c. as in the fubjoined table. 

Numbers. Indices. Decimals. Indices, 



5 


0. 


•5 


—9.^ 


65 


1. 


.C5 


—8. 


665 


2. 


.005^ 


— 7- 


8765 


3- 


.0006 


—e. 


9^7^S 


4* 


,00007 


~s- 


9S6654 


■ 5- 


.000008 


—4. 



- The indices. of.mJxcd numbers aie governed by the 

intcgtal ,p^thereof entirely. 

In addition of logarithms, if the indices be pofitiveor 
integral, add ihem and you have the true fum. If the 
indices be all decimal or negative, add them and if the 
fum be untler 10. add 10 thereto. Ifjuft 10 add i ; 
if above jo caft 10 away, the fum or remainder will 
be the true index required. 

If the indices be fome pofitivc, and fom$ negative^ 
add them alfo ; if the fiim be 10 or more caft ID 
av/ay ; and the remaining index is pofit^w^nd the 
number correfpoadiiig is integral ; if/-, ^ m of the 
indices be under 10 that funi is a y^ ?jf index, 
and its numerical Tcprefentative is a decifflBf*'- 

la 



The Use of Logarithms. 127 

In fubtradlion of logarithms, if the indices be all in- 
tcg^ or pofidvc, then fubtraft as ufual, if the index 
of the dividend be greater. If one or both the indices 
b« negative^.and that of the dividend (mailer than that 
of the divifor, add 10 to the lefs ; and if the index of 
the dividend, be pofitive, the remaining index will be 
pofitive, if not it is negative, and- the number cor- 
re^ndin^ thereto is adecihial. 

In multiplication of logaj^thmt if the index be nega- 
tive you caft away the tens and the renHunder is a 
negative index. 

N. B, That as many tens as yen call away in 
multiplying th^. logarithm for the fquare, cube, &c. Co 
TQany tens you muft borrow to the index in dividing 
for the fquare, cube root, '&c. in order to obtain the true, 
negative index. 

To find a- logarithm to a number of 5 '6 7 or 8 
places by means ofa table of logarithms to 4 places 
only. As to find the logarithm 0? 7842964 ; firfl the 
logarithm of 7 8 42 000 is6. 80^44 5 ; and the logarithm of 
7843000 is 6.39448; here the d fference of the number* 
is 1000, and .the ^ dilFerence of the logarithms is 5» 
".• 1000 : 5*:: 964: 4.8 whence 6.89^1.43-1-4,8 =** 
^.89447.8 is the logarithm wbich was required, 

if a logarithm be given to find the correfpondiog 
number of 5 6 7 oi- 8 &c. places. As for example- 
let the number be found to the logarithm 6.47284. 

The npareft number in the table is 2970, anditt 
logarithm j.47276, thenext is 2971, and its iQg^ithm 
3.47290 ; nere the di^erence of tne . numbers is i, and 
the diierenceof the logarithms is 14, alfo the difference 
of th^ next lefs isi th/t table and projpofed logarithm is 
89 fetting aiide the index 6, by which it appears the 
number fought muiiconfiil of 7 places %' 14 I 1000 
:: 8*: 571 hence 2970000 + 571 =2970571 the 
number required- 

In working; prdportfd^'l^y logarithms, take the com- 
pliment ?rithPMH^f: .the £rfl- term, beginping at the 
left hand» futrWRpev^. ^gufe from 9 and the laft 
from 10 ^i^cl.^W^^V^ ^^ of the logarithm's of the id. 
2d* and 34* tmij^ie th^ I'c^^thm of the 4th. 



( lajr > 

RULE. The Aim of tW bgavkLsis of tha 
faflors it the logarithm of the psodnit. ' 

Numb. Log. Numb. Lqg. 

Mul. 144 2.1583627 , Mul. 12.4. 1.093422I - 
By 12 1,079181 j "'' By 3,6. 0.5563021^ 



' ^ J ' J I. 



Pro. 1728 3.237543 S. Pro. 44-64 1.649724 fi^ 
Bivifion hy Logariiims* 

, RULE. The difference of thg ][og;sjiW'TO? ^ 
the fadors is the logarithm of the' quotient. 

Numb. Log. Nupab.- lyce;. 

Di. 1728 3-237543 I _ 5*- 44!<S4 ^'H97HV^ 
By 144 2.158362 j % 3-P 0.55030^ 3. 
Quo. 12 1.079181 Diffl Oho. 12.4 i.Q9.3422:Di^ 

Involution by Logarithms. 

RULE. Mwitiply t^e^ logarithm of t}j^ i^pii^ 
b^ to b$ involved by the index of the pow^.aA)i$u |^.- 
^ for. the ^u^re, 3 for the cube, 4 for U^e bifti^^i^fijUf , 
&Cj «wl.t|i^ FP'd^^. i» the log^t^ujci oif tjie po«(fir. ; . : 

Let 16 befguared XfiX i2bc.ciibcd' 

. Numb. ■ L:;g. Nun;!^ ^?S: 

1*6 1.204120 .¥2 ' i.o^Jr^i 

For,the f^uare. X by 2 Foy tite c\Jbe><; by 3. 

Anf. 256 2.408240 Anf. 1728 3.23754X 

Evolufmly Jr%^MW' - 

S^ U L E. Rividp the. Xpg^.^atj^tl^ipPf!^^ . 
the indfXQrth.^ rgpt, *i^;«. fbr'th<|MHI W* .^™* 
by 2, fot ^ qi^ roQ,^ by 3^. fpT dfBHpadf^ie, bj 4^ * 
a^^ |J|^ quotient is the logarithhi oftnel^t. 

TTPt 
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0.098970 


9.301030 


0.243038 


9.24303^. 


1.653213 


1.653213 



( "9 > 

^hc Rule cf Three DireEt by Logarithms. ' 

RULE. Add the Io6;arithms of the 2d. and ^i^ 
terms and from the fam fubtra^t the logarithm of the 
lit. or to the compliment arithmetic of the logarithm 
of the ^rft term, add the logarithms of the o£ef two 
tcrms^ and thefom b the logarithm of the 4th term cp 
aaiwer. 

If 5 yards coft il, 15s. what coil 45 yards ? 

Numbers. 
. • As 5, 3rards 
: ^i 15s. = 1.75 
:: 45 yards 

• £\^ 15' ^5*75 ' i'i97zar a&f* 1.197281 

N, B, From a table of logaridmis of fines and tan- 
gents the logarithm of any iepant may be. found, by 
tobtra^cing mb logarithm co^e from doable- the' 
Tsidim dms. 

Required the l^gaiithmfeeant of 42d. 42m. 

•Fitmi doubk radios 20.000000 

' Subtra&lo-fine of 42 42 9.866237 

The logarithm fecant of 42 42 10. 1 33763 

Again if you would find the natural fines by means of 

a tafie of artificial fines. 

R U L JL. Write out the artificial fine correfpond- 
ing with its index, and find the decimal anfwering 
thereto in ^e table of logarithms of natural numbers 
aaditis the anfwei. 

^ Required th^ natural^fine of ^6d, 30m ? Here the ar-^. 
tificial finci4£|*774388« and the neareil correfpgnding 
number is ^i^ijA me natural fine required. The arti« 
ficial t9^geatf|^.g692099 and thQ natural tangent is 
•7299 &c. . 



( ?3«> ) 
^be ufe of Logarithms in Camp^ind Lfterefi^ 

Cfi/e ifi. Pxiocipal,, rate> and tio^e given, to find tjia 

■N. jB.. As i*oo :-tfce sa£(r:4»^-«mt :: <spMind.t 
its |-4te» tojfvhifii.. irid.iL «Bfci fiiiU ]4^4ke ittioi>£>the 
ute. Tb^Af:millnpl}f: jfifetesiikitkinr.ii£ theittk) Afite 
rate by the time^ to t£at produdl add the logisMim 
of thje principal^ and the fum is the logarithm of the 
amount. 'As ii); ihe^HolwingTCxaaiplis. 

, ift. .W^at will 45 ol. amount to in 7 y§ai:$, at ,4j.L 
fer cent^^r annum I 

; c^. • lii Hri^s ss I ijoiji^ its logasjit^m asepx) ^i;ii 
Multiply by the time 7 

.. . -.ti g >< M 

Amount = 612,^2 logarithm, v 2.78705. 
And 612.4.== 6ul -iSSi^Jil-vtte'WfwSI^, • • 

' -irfi Whet will-VsI. 15s. amMUitr-tQ»:&ir9[:9r]0m'ind 6 
^P9ii^9^ 3|.L per cent per animm,>cemp<miTfltitfrfwtt f 

Afi.iooi. : ^,f^.ui : ,0375 

Then i 4. .0375 = i.0375.1ogaridtaft4M>T59t| 
Multiplied by the time gy, 6m. ,«= 9^5 

■•■ ■ -!f99S 



PSrincipal 75I. i^s. «» 75,75 be ;'i.S7958 

The ame»nt le^^^i ap . ; ^.0^128 
••• 107.47= 107^' 9'« 4^' ^^^ anfwer. 



Ca/eid^ Ampiiat, rate, and time given ^ to find the 
Principal. 

R:U'L E; Fit>m the logarithm of the amount, 
fubtrafl the logarithm of the ratio^of the rate multi-. 
plied by the time, and the remainder is the logarithm of 
tJ«:pw«;iipal* . 

W|iis^.pj(igpipj4,,j>^t,jto. iniereft for 7 year* at 4^1^i 
eer cent will amount to 612I. 8s. ^d. or 612.42I ? 

' Solution. 
Hatio of die rate i .045 logarithm o.otp 1 1 

Multiply by time 7 • 

wKich . 0.13384 
Sob. from logarithm of amount ^£.42;:=;2.78705 

Tfincipal is 450^, logarithm =: :&.6 5 3 2 1 

■ ' the anfwer. 

2d. What princi{^al p«t to inrerell for 9 years and 
6 monthsr.ftt 3I. i$9. per cent per annum, will amount 
to lojL 9s« 4d. or 107 .471 ? 

Anfwer 5I. 15 s. 

Cafe },d, Priactpaij.amovnt, a)id rate giyens.to hnd 
the time. . 

RULE. From the logarithm of • the amount, 
feWtiSi^ die logarithm of^the principal, and divide the 
remainder by the logarithm of the ratio of the ratff*:^ 
*"^r^^^W>tif^^ i? therim^.requwjd. . 

In w^ha^.timc; !yi\l45p), amount, t^. 6i2,j\,il. at 4ti ^ 
Jiercentperannum compound intereft? 

'Amount 612.42 logarithm 2.78705 
PriAdpal.450 logarithm ^ 2 69^21 



Ratioof the rate 1.045 logarithm .01912) f^ 3^4(7. 
••• Anfwcrj years. ^3384 



T* 
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In how many years, or in what times will any (iim of 
cicncy double itfeJf, at 3, 4,5; and 61. per cent per 
annum compound intereft ? 

In what time will 5], at 5l.per cent per annum com* 
pound intereft raiie a fiock of loool i 

Cafe ^th. Principal, amount, and time given, to 
find the rale per cent per anninn, compound intereft. ' 

•■ • * . 

RULE, From the logarithm of the amount, 
fiibtraft the logarithm of the principal, then divide the 
remainder by Uie time, and the quouent is the logarithm 
of the ratio of the rate. 

A 

Then as il. ! ratio of rate : : lool. : a 4th. 
number, from which fubtraft looL and the remainder it , 
the rate per cent required. 

At what rate per cent, per annum will 450I. amount 
to 612.42I. in 7 years, compound interefl ? 

5ol, Amount 61 2.42I. logarithm. 3.78705 
Principal 450 logarithm ^65321 

7U33H 



featio of rate x .045I. =; logarithm 0.01912 

\- As 1 : 1.045 •* ^^^ • *®4'5 
Then 104.5 — 100= 4.5 = 4^1. the rate per 
cent. ' ' • 

At what rate per cent per anndm, will any fum 
of money double it felfin 9 years, compound interefl ? 

If I farthing had been put to interell, at the begin* 
ning cf the chriltiar era, at the rate of 5L per cent per 
annum In what yea s would it have amounted to is. 
il. and icol. rtljpe^vely ; and what will its amount be 
in I Soo ? 

GEOMETRY 
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GEOMETRY. 

TH E Geometry intended In this place, is onlf 
what is nccelFary, previous tb the conftrudlion of 
plain figures in general, and triangles in particular ; 
m order to facilitate the prpgre/s of the young furvtyor 
«nd navigatqr. That the former may be qualified to 
plan, from his dimeniions taken in the field, by the 
chain and theodolite : and that the latter may be ena- 
bled to conftrud any cafe in failing from the ufual 
data. 

Geometry is a fcience, that explains the affe^Uons of 
lines and angles, plains ^nd folids, whoie original is 
from a point. 

A point is fo inccnceiveably fmall as to have neither 
length, breadth or thicknefs. 

By the motion of a point a line is generated, and if the 
direction of the point be in variable, thejgenerated line is 
called a right' one ; But if the direction of the point 
be variable, the line will be a curve line. Fig. i , 

If two lines be in the fame plain,^ and at equal 
diftances from each other, they are called parallel lines. 
Fig. 2. 

If one line touch another fo as to make equal angles, 
the firft is perpendicular to the latter; and the two equal 
angles are two right angles, each 90 degrees or a quarter 
•rfa circle. Fig. 3. 

If two lines are drawn upon a plain fo as to incline, 
they are calledinclining lines, and their meeting is calM 
an angle or comer. 

If the angle made by the meeting of two lines, be 
lefi than 90 de^es, it is called an acute angle, if juft 
00 degrees, it is alright angie, if more than 90 degrees. 
It is called an obtufe angle. Fig. 3. 

It mud be taken for granted that a line may be 
drawn of any length, and a circle with any radius, or '* 
#peming of the comipafles. 

N T# 
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To draw a linc^ perpendicular to a given line. 

p. U. L E. On the given point defcribc a fcmi 
circle with any radius ; then with a larger radius, and 
one foot of the compares on the end of the diameter^ 
Urike an arch over the middle part of the faid diameter^ 
with the fame radius and one foot on the other end of. 
the diametei, ftrike an arch to cut the former, them 
through that interfe£lion, draw your perpendicular 
^^' %• 3- 

To bifedt a right line, or divide it into two equal 
parts. Fii, 4. 

RULE. With a radius a little more than one half the 
line, and one foot of thetompafs on the end of the line 
fweep an arch, to cut the line, and with the {ame radius 
at the other end of the line ftrike another arch, to cut 
the former on both iidcs of the line, and a line drawn 
through thefe intcrfediont bifedts the original line, 

:^o letjfall a perpendicular, from a given point to a . 
^iyenline. Fig. 5. 

RULE. With a convenient radius, and one 
foot on the point ftrike an arch to cut the given line in 
two points ; then bifeft that part of the line intercepted 
by the arch, and the bifefting line will be the perpen- 
dicular required. Fig. 5 

To make an angle of any afligned number of degrees,. 
by the help of a fcale of chords. Fig. 6 

R U: L Ei Firft draw a line, and with a radius pf 
60 from the fcale of chords, called a fweep of 5oi' ainJ 
one foot on the angular point ftrike an arch beginning 
at the line, on which arch fet with your compafles a^ 
a r^us, the propofed number of degrees, taken from 
th?' feije of chords if under 90, aod Urough that point , 

aad 
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'^d the' angaltr point draw a line, and it is done ; but 
If the angle propofed be a right angle of 90 degrees, 
>aSfe a perpendicular at the angular point, and its 
'dbnc ; again if the angle to be made be obtufe, that is 
inore than 90 'degrees,, you ipay raife a perpendicular 
*5nd'fet with your com pifles the' overplus, on a fweep 
^bf 60 ' beyond the perpendifc'ular i or you may fet one 
'•lailf ^e pri^jolcd angle from your fcale of chords, on 
i&e fweep of 60 beginning at the line, and ti^rn over 
your compaffcs on the arch, and where that fopt of .tJ'C 
c6mpafles falls that "began on the line gives a- point, 
through which, and the angular point a line drawn, 
Vill coiJMtute the obfufe angle, which was required. 

Here it may be obferved, that an angjc is made by 
'transferiflg a chord of a certain radius, froin the fcalc 
of chordi; to an arch of the fame radius ; therefore to 
^meafure a^jy angle you transfer the chord in your figure 
from an arch, made with, the radius of 60 degrees from 
your jfcale of chords intercepted between the coadituting 
'lines of that Single, to your fcale of ohords which gives 
hy infpcdlion the quantity of die angle. 

N. B. If the angle be dbtufc^ you mieafure it at 
twice, and the fum of the parts is the quantity of the angle. 

To find a mean pMportional to any two right lines. 

R U L E. Join the ,twp lines end to end, and 
defcribe a femicircle on them both cohiidered as a 
diameter (by bifefling the faid diameter) theo.at the 
jtmftioti of the two lines, raife a perpendicular to meet 
the arch of the femicircle, and that perpendicular or 
fcmichord is the mean fought. 

To find a third or fourth proportional to tivo or threii 
given lines. Fig. 8 _ 

RULE. Draw a bafe line, and then an inclining 

lineT'to touch it at one end, to make any acute z. 

Nz witk 
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with the bafe ; then fct the firft line from the ZLcrn tEe 
bafe, and fet the fecond line on the inclining line 
from the fame point, and alfo on the bafe for 
a third projportional ; but for a fourth proportional fet 
the thin! line on the bafe ; then draw a line through 
the limits of the firfl and fecond lines to conftitute a 
triangle, and thro' the limit of the thini line draw a 
parallel to the laft line, and the part of the inclining 
line from its end to its interfedion of the parallel thercr 
with, is the third or fourth proportional. 

U. B. This^parallel line. mentioned above, is drawn by 
drawing a line thro' the third limit to make the fame 
angle with the bafe, as the line drawn thro' the firft and 
fecond limit does. Hence this is no more than making 
an angle equal to a given one ; which is only ftriking 
an arch with any ra£u5 between tJie lines conftituting 
the given angle, and anodieron the point propofed, and 
iransfering the chord of the given or made angle, ttt 
the arch miere the other is to be, and its done. 

To projc6l any right angled triangle withthr 
proper data. Here are 4 cafes or varictys. 

Ca/e I/?. The hypothenufe and angles gxveir, ta 
draw the triangle. Fig» 9. 

A^. B. If one angle of a right angled triangle, beiide 
the right angle be given ; the other is its compliment 
to 90 degrees, found by fubtrading the given angle 
from 90 degrees, for the 3 angles of all plam triangles, 
right or obnque in one fum make twice \o or i8lQ 
dcgcecs. 

RULE. Draw a line for the bafe, and at one 
cnu thereof draw aline to make an angle with the bafe, 
equal to the given angle at the bafe, on which fet the 
hypothenufe from a fcale of equal parts, from the angular 
point and at the other end let fall a perpendicular to 
the bafe. So (hall the bafe, and perpendicular, feveral- 
ly meafured on the fcale, that the hypothenufe was 
taken from, will ihew their rc/pcftivc Icnghts, which 
was required. 
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♦Ms cafe proje6b the firft cafe of plain failing, whcrt 
Courfc and diftadce are given. 

Cafe id. One Ifcg *u/z. bale or perpendicular, and 
angles given, to draw the triangle. 

R U L.E. Draw the given leg, and at one end 
ihereof raife a perpendicular, and at the other end 
make an angle, equal to the angle contained between 
the hypothenufe and the given, leg ; then^the hypothe- 
unfe and tKe oth^r leg ire meafureable on the fcale yoji 
took the given leg from. ' This method conftruds cafe 
fccond and third of plain failing. 

Cafe 3/. Two fides, ol* hypbtliehure and one I^ 
pven, to make and meafure the triangle. 

RULE. Draw the given leg. and at one end 
thereof raife a perpendicular indetfermiricd ; then wfth 
the hypothenufe as K radius; arid one foot 6f the com- 
paiTes at the other end oY the leg, ftnke an arch to cat 
the perpendicular, then^tliro' the limit^'of the legs A\?iw 
a line and its done, and the required leg may be 
meafured on the fcale the given parts were took from, 
^nd either of the angles mjry be meafured by help of a 
fweep of 60 and yoar fcale of chords. 

By this method is cafe fourth and fifth of plain fail- 
thg conftruftcd. 

Cafe 4/^. The legs given to draw the triangle &;c, 

RULE. Draw the bafe, and at one end thereof 
raife a perpendicular, make each of thefe lines iti 
given length by means of a fcale of equal parrs, begin- 
ning at the right angle, and a line drawn thro' the limJdi 
of die faid lines compleats the figure, and the hypothc- 
nufc; and angles, arc meafureable as diredcd in former 
cafes. 

This method conftrufts the fixth cafe of plain 
idling. ^ . 

N3 ' T^ 
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To proje^ any oblique triangle with its proper datar 
Here are 4 cafes . 

CASE \fl. The bafe and angles at the bafe 
given, to draw the triangle. Fig., y 

RULE. Draw the bafe its given length, by means 
of a fcale of equal parts, then at each end of the baic» 
projed feperately the angles at the bafe, and the meet- 
ing tf thofc lines conHitumg the angles, isthe third angle 
ojfthe required triangle ; and the two fides are meafured 
•n the fcale the bafe was took fronu 

CASE zd. Two fides and an angle, oppofite t» 
one^of them given, to conflrudt the triangle. 

RULE. Draw one of the given fides its due 
length, and at one end thereof make an angle equal 
to uie given one ; then at the other end, with a radios 
in your compafijbs equal to the odier fide, ftrike an arch 
to cut the indetermined fide in two points, and a line 
drawn from the center ofthatardi, to either point of the 
indetermined line, conftitutes the triangle which was re^ 
quired, and the angles are meafureable by means of a 
icale of chords, and the third fide on the fcale of 
equal parts as before- 

N, B. This is called . an ambiguous cafe, as alwayi 
fi-om this data may two triangles be drawn. 

CASE. 3^. Two fides and their included or 
fontained angle given, to draw the triangle^ 

RULE. Draw a line, and at one end thereof makt 
an angle equal to the given one ; make the two lines 
confiituting the angle equal to the two given fides, and 
a line drawn through thofe limits compLeats the figure ; 
and all the parts are meafureable as before. 

CASE. Ath.hVi the three fides given, to draw At 
Hiangle. FigJj ^ R U L B. 



Plain Trigonowtetry. i^ 

•RULE. Draw a line equal to the longeft given 
Hue, then on one end of that line, with a radiut 
equal to one of die odier lines ftrike an arch ; which 
cut from the other end of the longeft line with a radius 
equal to the third line. Then lines draw from that 
interfedibn to th^ liraits of the firft line compleats the: 
triangle, and its parts are meafureable, as has been bc^ 
fore direded. 



T 



Plain Trigonometry,. 

HIS fcience divides into two branches or' 
clafTes, i//«. right and oblique. 

Birji^ of right angled Triangles^ orfucb as havt 
one right angle- 

In all triangles the iides are diredly proportional, to 
the fines of thcfir oppofitc angles* 

For in all right angled triangles, if the hypothenufc 
be made the radius of a circle,^ the legs are the natural 
fines of their oppofite a»gles to that radius. Fig, x 
. But If one leg be made the radios of a. circle^ the other 
leg is tangent, and the hypothenufe is fecant of the 
angle at the center on >^ich the circle is defcribed. 
Fig. lo. 
To find a fide the proportion begins with an angle ^bufi: 
to find an angle,, begin the proportion with a Ade. 

Here are in right angled trigonometry 6 cafes. - 

CASE I/?. The hypothenufe and angles given^ 
to find the bafe and perpendicular. Fig. 9 

Solution, hypothenufe radius, the proportions are» 

Asrad. : hyp. :: fine of Z- at bafe : the pcrp. 

2d. As rad. : hyp. :: fine ofZ. at theperp. : the bafc. 

If bafe be radius^ the proportioni arc. ^ 
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I ft. As fee. of jL at bafe^: hyp. :: rad. : bafe» 
a2. As fee, ofZat bafe : hyp. :: tang, of faidz, : pcip» 
If perpendicular bt radius, the proportions are. 

ift. As fee. of Z. at perp. : hyp. :: rad. : perp.. 
zd. A^ fee. of ^ at perp.,,: hyp. :: ta». of Z.at perp. 
: bafe. 

C A S E. 2d. Perpendicular and angles givc», te 
find the,hypothcnufc and bafe.. 

If the hypothenufe be radius, the analogies are. 

1 As fine ofz. at bafe ^ perp. :: rad. : hyp. 
2d. As fi. Z. at bafe : perp. :* co-fi. of faid Z. : the baft 

If the perpendicular be radius, the analogies arc. 

ift. As rad. : perp. :: fee. of /.at perp. : hyp. 
ad. As rad. perp. :• tang, of /, at perp. : bafe. 

If the bafe be radius the proportions are, 

ift. As tan. of /.at bafe : perp. :: fee. of a faidArhyp. 
2d. As tang, of Z. attafe : perp. ;: radius : the bafe. 

CAS E. jd. Bafe and angles given, to findthf 
hypothenufe and perpendicular. 

If hypothenufe be radius, the proportions are. 

lil. As fine of Z. at perp. : bafe :: rad. t hyp. 
ad. fine ofz. at perp. : bafe :: fine of angle at bafe : 
If bafe be radius, the proportions ar6. 

ift. Asrad. : bafe :: fee. of Z.at bafe : hyp. 
ad. As rad. : bafe :: tang, of Z.at bafe : perp. 

If the perpendicular be radius, ftat^ thus-. 

ift. As tang. Z. perp. : bafe :: fee. of faid angle : Hyp. 
zd. Ab tang, z, at perp. ; b«fe :; rad. ; theperj^ 

CASE 
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CASE. 4th. The hypothenufe and bafe glvei»> 
to find the angles and perptndicular. 

If the hypothenufe be radius, the proportions are. 

I As hyp. : rad. :: bafe : fine of Z.at perp. 
2d. As rad. : hyp. :: fine of jL at bafe : perp» 

|i the bafe be radius, the proportions are. 

ift. As bafe : rad. :: hyp. : fee. of Z^ at the bafei. 
2d* As rad. : bafe :: tang, of A at bafe : perp. 

If the perpendicular be radius, analogies caret. 

C A S E cth. The hypothenufe and perpendicn^ 
lar given, to nnd the angles and bafe. 

If the hypothenufe be radius, flate thus* 

ift. As hyp. : rad. :: perp. : fine of 2U at the bafe.. 
2d. As rad! : hyp. :: fine of Z-at perp. : the bafe. 

If the perpendicular be radius, the proportions arc; 

I ft. As pei-p. : radius :: hyp. : to fee. of Z- at perp^ 
2d. As rad. : perp :: tang, of Z* at perp. .; bafe. 

If bafe be radius, analogies caret. 

CASE 6th. The bafe and perpendicular giren^ 
to find the angles and hypothenufe. 

If bafe be radius, ftate thus, 

ift. As bafe : radius :: perp. : tang, of Z. the barfe^ 
2d. As rad. : bafe :: lee. of Z-atbafe : hyp. 



If perpendicular be radius, the proportions are^ 

ift. As perp. : rad. :: bafe : tang, of Z. at the 
2d. As rad. perp. :: fee. of Zi at perp. : hyp. 

:jf the hypotlicmifc be radius, analogies c^iret 
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Hence it may be noted, that when a fide and the angles 
arc- given, any fide may bemade radius, as in the iok- 
tion of the iirft three caftsii; but when two ii6:es'2(fc 
given, the required fide cannot be made radius, as ap- 
pears in the folution of the 3 laft cafes. 

N. B. Ail die thirty proportions 5 prrbH,. "may be* 
worked^ by logarithms, f fey 'natural iines,~ta'ttgfents, &c^ 
®r ca Gunters fcak with compafTes,, omthe le^i/or' 
Aiding gunter. 

Second of Oblique nngled ^fiaitgles. - 

Here are foiir.ciics all relblveable by the three or four 
ibllowing axioms or theorems. In all triapgles. 

I ft. As the fine of any angle : its^dppofite fide ::. 
the fine of another angle : its oppofite fide. 

2d. As any fide : the fine of its oppofite angle ;: any- 
other fide : the fine of its oppofite angle. 

3d. As the fum of any two fides including an angle^ 
: taagont of half. the fam of the other two angles. 

:: The difference of the faid two fides. 
. t Tangent of hsdf the difference of the afijrefaid angles ^ 

Then half the fum of the angles + half their dife- 
rencfe is the greater required angle, and half the fuxxv— « 
half their difference is the lefs angle. 

4th As the loiTgeft fide-of any triangle. 
: The fum of the other two fides thereof. 
:: The difference of faid twoiides. 
: The difference of the fegments of the bafe made by 
a perpendicular to the bafe. 

Then half the longeft fide + half the diff. of fegmentt 
of the bafe is one ^ix. the greater fegment of the bafe, 
and half the longeft fide or bafe— half the difference of 
the fegments of the bafe is the other fegment of the 
feafc^ " .. . o - 

CASE 
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'C A .S. E.' I ft. Tte bafc and angles given, to fin3 
the other two fides. Fig, j - 

As fine- of the fuxn of;hc angrlcs at the bafe, if under 
-go degrees, or fine of tlie fupplement of their Aim if 
above '90 : the b^fe 4: fine of either Z- at the bafe : 
he, oppoHte. iide, ^c. 

t ; 

.C A S E 2d. two fides and an angle pppofitc to 
one of them given ; to ;ftnd- the other two angles and ' 
third fide. 

I ft. As the given fide : the fine of the Z. oppofite :; 
the other given fide : the fine of its oppofite /.. Then . 
the fum of thefe two angles fubtraoted from i So degrees, 
gives the tKird angle.. Again. 

As the fine of the given 2L. : itf oppofite fide :: fine 
•«f the third Z, : its oppofite fide required, 

C A S E 3d. Two fides and. their included angle 
^iyen, to find the other angles and third fide. 

Add the Jwo fides for their fum, and fubtra£l them for 
their diftJsrence ; alfo fubtra£l the given angle jL from 
180 degrees, aruj take half the remainder, which is half 
the fum of the required angles, then the proportion for 
jialf the difference of the required angles will be, 

> A». the fam of ' the two given fides^ 

: Tangent of half the fum of the required angles. 

:: The difference of the two given fides. 

: -Tangent of half the difierence of the required angles. 

Then the fum of the fecond and fourth terms is the 
^re^;or requircfi .angle, »ad their difference is tlic 
left Z . 

Then as the fine of tjie greater: or lefs angle. . 

: The greater or leis fide oppofite. 

:: 5ine of the given angle ; .the third fidgv 

CASE. 
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CASE 4th. All the fides of an oblique triaigk 
given, to £nd the angles. 

Soludon, by letting fell a perpendicular from die 
l^reateft ang e to the longeft fide or bafe, dividing that 
hsiit into two unequal Segments or partf * 

Take the fum of the two leaft fides ; and half their 
difference, then ftate. As the bafe or longeft fide : the 
fum of the other two fides :: half their dilcrence : half 
difierence of the fegments^of the bafe. 

Then half the bafe + half difference of iegments of 
bafe, is the greater fegment ; and half the bafe — half 
die difference of the fegments, is the lefs fegment of the 
bafe. 

Again as the longer fide : radius :: the greater feg- 
ment: co-fine of the z. included between (£e bafe an4 
longer leg 

Or one angle may be found by logarithms. 

Thus, from half the fum of three fides, fubtrad^ cack 
fide feverally, but iirft the fide oppofite to the required 
angle, then. As rectangle of halt the fum of the fidci 
«nd fird remainder : fquare of radius. 

;: The redlangle of^the other two remainders. 

: fquare of the tangent of half the angle fought. 

Which may be thus done by logarithms. 

Take the compliment arithmetic of the logarithms 
«f half the fum of fides, and Rrft remainder feparately. 

And the logarithms of the other two remainders, 
then coUedt thefe two logarithms and the two arithmedc 
compliments into one fum, and half it, then that half 
found in the table of ardficial tangents, and thede« 
greesandmin. Correfponding doubled, is the angle 
equired. 

Whence the other angles may be found, by fbting 
•ppofite fides toj the fines of their oppofite angled, and 
need not be repeated. 

So fiiall conclude, with two or three examples as 
follows, wrought out both by natural fines, tangents^ 
kQ, and by logarithms, &c« 

Fii* 
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*irft, in cafe the firil: of rigbt angled mangles. 

If the /. atthe*afebe 52d. 48jm. and tke hjBpotW'- 
^'ilfe it;6 yards itqtitfed the-prqpiBiidiaBlstr ? 

ift. Sol. For perpendicukr, hypothenufe bcing^radittS. 

Natural fines . logarithms. 
As radius or^ne 9od com i ib.oooooo 

: The hyp. I56yd«. ti^jyA^ -. 2.193125 

:: SineZ-atbafe 52d. 25m. •7924 9.898981 

; The perp. T23.6yds» ^fsj.dydf. . z«<>94io6 

By natural fines abpve 
■^ 156 X \.79245« izj^yds.^nfwBr. 

Per logaiitho^s. ^ 

Log. 2d. term + Log. 3d. — Log. ift. = luBg- 4th. 
By fcale and eompaflesy extend from the firil term t9 
l^e ^irdy and that extent will reach from the fecond to 
the fourth or aafwer, carefully minding the lines refe:- 
cd to in the proportion, 

2d. Solution, the bafebeiqg radius^for perpendicular-. 
As fee. of Z- at bafe 52.25 nat. fee. 1.639 10.214731 
5 The kyip-iAenufe 156yds. 156 2.193.125 

: : Tang, of Z.at bafe 52.25 nat. tang i . 299 f o. 1 1 3 7 1 3 
: The perp. i23.6ydf. 123.0 2.092106 

By natural fecants and tangehts. 

156x1.220 ^ r 

-i "- ■ ? . . =& 123.6: anfwef. 

1.639 

By logarithms. 

LG«;arithm of fecond term -f logarithm third— « 
logamhm firff = logarithm fourth as above. 

3d. Solution, the perpendicular being radius, to 
End the perpendicular. Thus 
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• Asco-fec.Z.atbafe 52.2c nat.co-f. 1.262 Iqg.io.ioioio 
: The hyp. I56yd8. 156yds. 2.19^25 

:: The tang. ofj:ad.45 00 nat. ung. i la oocxx>o 

: thepcrp. iz^.Cyd^. 123.6yds. 2.092115 

By natural fecants and tangents, '^ s± 

. 1.262 
123.6 the perpendicular. 

By logarithms. Logarithm fecond 4- logarithm of 
third — logarithm of firft = logarithm f ourui. Anf. 

The application of Trigonometry to LoHgimetry 
and AUimetryy accejfabk and inaccejfabk. 



Admit a monument (landing upon a plain (as for 
inflance, that erefted in memory of King Edward, oa 
Brugb-marih, not far from Carlille) the diftance of 
which is re<iuired from a fhip in Sclway firth. 

The practical method, meafure from the monument 
in any convenient dire^on, but not direftly towards 
the fhip 4 or 5 hundred yards, or more to a ftation^; 
then with a good inflrument as a theodolite, take the 
angle at that ilation, between the monument and (hip, 
alfo at the monument take t^e angle between tJie fhip 
and Nation. 

As for example let the former angle be i i5d. 40m. 
and the. latter 36 50; diftance of the flation and 
monument 700 yards, to find the diAance of the ihlp 
from the monument. 



|8« 
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i8odegrecs— iij;d,4om, + 36d.5om. ;ss zjd, 30m, 
die angle at the ihip. 

^ ^ ' Cd. Ar. 

Then, as fine of Z. at (hip -27 30 log. 0.33560 

: The meafurcd diftance 700 yds. 2.84509 

: : Sine of fup. ofZ.at ftation f 1 5 40 9 95488 

: Diflance required—- i366yd$. .aofjvcr 3.13557 . 

Second, admit the angle of altitude of faid monument 
at 50 ^Burds diilance therefrom be 38^d. quere the 
heightof the monument? 

per Trigo. by Log. Co. Ar. 

As co-fine of Z-altitade obienred 38d. 30m. 0.10646 

- : The ground diftance 50 yards' 1.69897 

:: Sine of theobfervedz. 38 30 9.79415 

: The height required 39.8 yards. 1*59958- 

Third, admit the angle of altitude betvveen the hori- 
zontal line, and apex of the monument, at a certain 
diftance unknown be 38^d. and at the diftance of 50yd. 
diredly farther from the monujp|erjt the faid Z. of 
altitude be 2 id. 4om^ required its lieight f 

^ per Trigo. by Log. . Co. Ar. 

As fine of the ditt. of ob. angles l6d. 50m. 0.53822 

: The mcafured diftancc 50 yuxb i .69897 

:: Sineofleft /. 21 40 . 9*56727 

: A fourth number 63.7 yards 1.80446 



Again as radius 9od. oom. ip 

: The fourth number 63.7 yards 1.80414 

:: Sine ofgrcatcV Z. 31 30 979414 

; The height required 39.7 yards ^ 1.59828 

N. B. The fmall difference In the heights in the 
f econd and third «i;/«. 1 tenth of a yard = 3 inches^ 
and a half +, arifcs from the inacuracy of the angles. 

Oft 
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On tl^ (^acCoaJtoC (^iiaicOberknd fijiods Dub and 
Bankendy on opppfite fides of Alooby bay, fiaoa eaQk. 
, ©rwhiclr'appear two white hpufes, which for diftindtion 
He call A, and B,,o)j theS^tch (horc, whofe" diilance 
from Dirbmill, andSankend, and fion^ one anothef are 
re^oiredfromdiii datiifiibjoin«cl ^ 

Snppofe at DobmlH; tike Uxm. to. Kouft B» bifejEU the 
angle there between Bankeadj andlfofufe A, then admit 
80 chains meafured fh>m Dubmil! in the line from 
houfe A, fo that a line to Bankend was perpendicular 
thereto, and there a £gnal put up, or a fire made, next 
at Bankend, the followinjg angles were obl^rved. 

• ' • . 

xSn Betweenthe figoal or fire tod^DttbtniU* i^d^; 30m. 

2d. Between Dubiiill and houfe A 54. 30 

3d; Between hoiiie A and B' 6a yo 

^ Dubmill tar Bankemf 4^6*2 imfes- 
f ^^t^milltoheuib A ^6^^^^^ 

krst^^^ Vr^r^f I>tfbmiU tO IkMjfc B' VfiX 4<>. 

Anfwcr. From^ Bankend to houfe A ii.oz^d.^ 1 

I Bankend to hojtk ft 19.56 d ^ • 

. ^ Hodp ft tO;A U^iMzA ^ • 

u • ' ■ 

■rtmaftfwcrs ate put down, aad die worit ia Icift fQ^^ 
e^rerclle to the young ftudent. 
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OF 

MENSURATION of PLAINS, SOLIDS, 

AND ' 

SURFACES OF: SOLIDS; &c 



The INTRODUCTION. 



piX:^y(^ ^ McBiuratiott of .fvperficics is under- 
^^ - Hfr-X ^0:6.9 how to take the neceHary dimen- 
^ I B I )3^ iionsof^uiyplain.andbythef^d'nieniions 
V^ -^i-Zv ^^ plan, or reprefent in pfano any lurface 
^^ :;^^jj* >^^ prop^fed, and alfo to comptutc the areas 
or contents in feme known meafures as 
inches, feet, yards, roods, perches, acies,' miles,. &a 
As may be moft conveni€?nt for the purines of the 
feveral artificers, whofe works are me; furcd, as pi lin 
igurea. Or preparatory to the Qieafuang of lllids . 

^ S ' : . gargin^ 



The dimenfions of che^adf oCfolids, and bottoms or 
tops of veffels, are molHy taltcn in inches, and their areas 
computed in inches and decimal parts. The contents 
qT {)f»ar^ ^la^, ai^d iv^fnddfWs ^ are mo^ enrcflbd iv 
feet. Joiners work^ Mafons work, Plaiftefulg, Paintings 
P^vipg> Roofing, Sec, are meafai«d by the yard.^ Land 
is mewicedfiy the ptich acc^iding; tq ftat«te i6 feet 
and a half to the perch, and its content is expreiled in 
acres, roods, and perches^ the areas of kingdoms, em- 
piit» and of die zones are c omput e d xii ^tiiafe ma^. 

Problem ifi. 7> Me^Jkre a Sguare. Fig. 1 1. 

Definition. A iquareisaplain having 4 equal iides, and 
4 equal rigj^t angles. 

Dimenfions. Meafure one fide. 

R U £ £. M'Ol^t^ tke fi^. Inlto its feff, and the 
produdt is the the area, of the fame name as the di- 
meniloB. .._._.. 

If the diagonal of a fqusu-ebe eiven, to find the area* 
half the fqdafe ttiereor i* the *rea, or half the dia- 
gonal fquared and doubled is the content. 

• If the fi4c of a fquare tfe 1^5* fiit^s, quety ks. ai«a ^ 

125 y^ 125 «: 15625 inches as=. 10S.5 feet =« \z 

yards anfwer* 

Problem %d. To Meafure a Parallelogram. 
Fig. xa. 

Definition. A parallelogram has 2 equal fidct, « 

^qusLlendis, and 4 equal right angles, confequently the 

Met and ends arc parallel, Dimmfivm 



BinmjfioMs* Meafmeoae fide^ amdoneend* 

RULE. Thcprodua of the fide and end, or the 
produd of the length and breadth is its area,, on 
content. 

But if thclengrfi be in feet, and the breadth in inches 
as in board xneaTurey, then i^^el&koftheprodadlofthe 
lengdi and breadtfi, is the content in feet. 

If the length or a parallelogram be 64 inches, and- 
t» brcaddi jo inches, required its areit ? 

Then ^li^ = 13-3 ^^t = 13 j. feet. in£ 
144 

Problem ^d. ^0 Meafure « Rhombus. Pig^. ij^. 

DefinitsoH* A rhombus is a plain figure^ unde]:4fe^ijud» 
Sdes y having, two eq;ttal aoiUp anglc^^ and two ec^ual 
obtofe aaj^&«« 

Dimenfi§Hs* Meafure one fide»:and a perpendicubs 
ftom> one obenfe ang^fe* t» tli» eppofite fidr. 

RULE. Multij>ly the laid fide by the perpendi- 
cular , and die produd is^ tket 



H. Bf A rpgnlju-rhombuar,iri«4ic» the- acute jL i» 
60 degreeS)^ and Sie perpen^tuTar falis on die middle of 
tib oppofi^ f de ; tteen having the ^e given. If ffom 
the fquare of the fide you fubtra£t a fourth part of that 
fquare, the fquare root of the remainder is equal to the 
peipendicular. Bet if the acute JL be Idfs or more 
than 60 degrees, and the fide and acste ang^ given* 
the perpendicuUc is found thus» as radii^s ; ude : :fine 
efacttte angle : the perpendicular* ^ 

If 
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Ifthe fide ofa regular rhombus be CO inchci,i«quufd 

Its area ? 

50x50— — _5. ^ ^j^ ^^ perpendicular, aad. 
4 

43*3 X ^ = 1082.5 inches, anfwer. 

Problem 4tb. To Meafure a Rbomhotdes. 
Fig. 14. 

Defnition* This figure has iuch a relation to a rhom* 
bus, as a parallelogram has to a fquare, having two equal 
parallel iides» and two equal parallel ends^and angles as 
a rhombus. 

Dimenfions* Length and perpendicular breadth, to be 
meafured. 

* RULE. The product of the two dimenfions is 
the area. 

If the fide, and end, with the acute angle be given, yon 
may fay as radius : end ; ; fine of that angle : its 
perpendicular breadth. 

If the length of a rhomboideabe 90 and its perpen- 
dicular breadth 25 inches query its area or content ? 

90 X 25 s 2250 the area. 

2d. If the length be 90, end 36 inches, and the acute 
angle 38 degrees 20 minutes required its area i 

Then as radius 9od. oom. t 36 : : fine of angle 
38d. 2om. : 22.32 or 

As I : 36 :: .62 the natural fine of 3 8d. 2om» I 
22. $z the perpendicular. 

\' 22.32 X 90 = 2008.8 the area, 

Fr$iUm 
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Prohkfik stL Tq Meafure a Triangle. Fig. 15, 

DefinitiQ,n. Every triangle, has three fides, and three 
angles. 

Dimmfions* Meaforedfe baft and perpendicular, 

RULE. Multiply the bafe by one half the per-t 
pendicularyand the pr€)du£t is the area ; for every tri- 
angle is one half its circumfcribing parallelogram. 

iV. B' An equilateral triangle has three equal fides 
and three equal angles. Aright angled triangle has one 
right angle. A fcalene triangle has three unequal iides^ 
a^id no right angle. 

If the thme fid/M of a tmaghf bt givciu to &qid^ ^ 

area without a perpendicular^ 

RULE. From half the fum of the three fides . 
fiibt]^ each fide» then mtultip^y that half fiua by one 
rraiainder^ and thai piodu^ l;^ another rQmainder>. 
asd the: new prodoA hf, t)i» tjbofd rdmaindei^ then the 
fquare rootof thft lift pmiuS i» tbe acea^oCtb^ td:% 
angle. 

tf dicbafe-qf a. trian^e br^a^^ ^nd t^e jjeip! Qdl% 
calarbeSo, querjr its acMKi 

120 X — — : 5040 the area or content. 

Trohlem 6tb. To Meafurea Trapezia. Fig. 16^ 

Bi^mti0tf Thi9 figoio has 4iiQe%aal fide8> andt 4 
unequal angles, 

Difmnjksf, Meafure a diagonal and all- the fide^ 
Then you may plan it> ajad mcaiure the perpendiculars 
from your pla;i. Or meafure the diagonal, and the 

perpendicular^^ 
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perpendiculars, noting where the perpendicnlan &1I on 
the diagonal. 

"rule. Since a diagonal in a trapezia divides 
it into two triangles, upon one common bafe. Multiply 
the diagonal or common bafe, by half the fum of the 
perpendiculars, and the produd is the content. 

If the diagonal of a trapezia be 150 yards, and the 
two perpendiculars 64 and 36 yards, query its area ? 

^ ^ X150 = 7500 yards the area or content* 

Prohkm ytb. To Meafure any Regular Poly- 
gon. Fig. 17. 



Definition. A polygon is a figure confiiting of any 
number of equal fides, fb difpofed that a circle may 
be circumfcribed touching all its angles, and admits of 
another infcribed touching all its fides. 

Polygons are denominated according to the number 
of their fides; 'oix. If 5 ifidesitsapenugon; 6 ahexagon ; 
7 a heptagon ; 8 an odtagon ; 9 a nonagon ; 10 a 
decagon ; 1 1 an endecagon ; 12 a dodecagon. Sec. 

DimenfioHs. Meafure one iide, and ol^rve the nam* 
hex of fides. 

RULE. To find the radius of the infcribed 
circle. Divide 36odegrees by twice the number of fides 
in the polygon. 

Then as the fine of that quotient : half the fide of 
the polygon : : its co-fine : the radius of the m^lt. 

Thta 
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Then multiply half thcfainof the fides, or halfpe- 
lipheiy, by the radius of the infcribed circle, and thepro- 
du6k is the area, for every polygon confifts of as many 
equal ifofcelar triangles, as it has iides, all their ver- 
texesatthe centre. 

^0 Cqnfirull ofry Pdlygon. 

As the fine of the quotient aforefaid ! half the fide :; 
radius pod. : radius of the drcumfaibed circle. 

With which radius make a circle, and then the fide 
tamed over and over, on the periphery with the coto- 
pafies, will give the angles of the polygon, and lines 
from point to point conftitutes the figure. 

N. B» If you call the fide of any polygon i and 
compute its area, by the rule aforefaid to 5 or 6 figures 
decimals, that area will be a conflant fadtor, to multiply 
the fquare of the fide of fuch polygon by for its area, 
Becaufe all fimilar figures are in the diredb rajtio of the 
fquares, of their like fides. 

If the Hdc of a pentagon be 1 20 feet ; query its arei ? 

•i— =36 degrees, its natural fine is .587 and natural 
co-fine .809 therefc^re. 

As.587: -^=60:: .809 .±9^ 
z ^ • .587 

= 82.7 the radius of the infcribed circle, and. 
60 X S X 82.7 = 2481 feet the area. 

If each fide of an Oflagon be 150 yards, required its 
awea ? 

To find a conftant factor for ofbigons per N. B* 

360 
— T- = 22d, 30m, natural fmc is .38268 natural 

co-fine .92367 

A 



. ^.38268 • .5 :: .92837 : 1.20715 

Tiwo I.<i07i5 X 4 -~ 4.8286 the conft^wrfefttl*. 

Problem %th. JV. /»i /i'^ i^r^tf, ^ /^ Meafure 

afry Irregular ^rmultanguhr rigfotJined j>lain. 

^ig' 25- 

Definithm, This is a many iidod figoreyof one^^ 
fides and angles. 

Dimefifiens. After it is divided into trapezia9> 
and triangles, you muA meafure Aich parts, diagoaals, 
bafesy and perpendiculars, as neceifary. 

RULE. Compute the areas of the trapezias 
andtrianeles to which it is reducible, and thefe areas 
coileded into one fum is the content of the whole. 

Problem gth. To find the area^ or toMeafure 
any Circky Semicircle or ^adrant. Fig. i8. 

Definition, A' circle comprehends a (pace bounded 
by a regular curve returning into its felf, every where 

cquidlftant from a point called its centre. 

Dimenjions. Meafure the radius or diameter. 

RULE. The fquareof the diameter multiplied by 
.7854 (called the area of unity) is the content, or you 
may find the periphery thus. 

As 7 : 22 : : diametet ::periphery, or as. i : 3.1416 
: : diameter : periph^iy. 

Then half .the periphery, multiplied by the radios 
gives the area of the ci/clt : becaufe every circle is 
equal to a triangle, whofe bafe is equal to the fterighery 
of the circle, and perpendicular equal to the radius 
thereof. 

The 
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The area of the femicircle is half the area of the 
circle, and the ate^ of the quadrant is a fourtii of that 
circle's area. 

If the diameter of a circle be 68 perches, query its 
area ? 

. As I : 3.1416 :: 68 : 213.6288 the peripheiy. 

••• 106.8144,^ the periphery X 34 the radius = 
3631.6896 Anfwer. 

68 X 68 X .7854, = 3631.6896 the area as before, 
half of which 181 5. 8448 is the area of the femicircle, 
and half die laft area 907.9224 = the area of the 
quadrant. 

Problem lotb. The Chord and VerfedSine of a 
fart of a Circlets Arch given^tofind the Diame- 
ter and Radius of that Circle. Fig. 19. 

'Definition. A chord is a fubtenfe or (horteil diHance 
of any two points in the arch of a circle, and verfed 
fine IS z perpendicular intercepted between the middle 
of the chord and arch of the circle. 

RULE. Divide the fquare of half the chord by 
4dic verfed fine, then add to the quotient the verfed 
fine, and thatfum is the diameter, half of which is the 
radius. 

If the chord of a circle's arch be 84 and the verfed 
fine thereof 12, required the diameter and radius, 
of that circle ? 



ssz 159 the diameter ; half of which 

79.5 is radius, 

P ProMem 
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Problem lUb. To find the Angle at the centr$ 
$f anf ^eStoTy having the Chord and Radius 
given. Fig. 19. 

RULE. As ladius of the orcle : radius 90 
degrees, :: half the chord: fine «f half the fe&oral angle, 
when the verfed jQne is lefs than half the chord. 

Bpt when ^e verfed fine is more than half the diord, 
fubtrad the faid angle from 1 80 degrees and the re- 
mainder is half the femoral angle. 

irthe radios of a (edlor be 79.5 and its chord 84* re- 
quired half the fedoral dngle ? 

As radius of A circle 79.5 : i :: 42 : .528 thenatund 
fine of 3 id. 5zm. the angle rec^oii^d. 

Problem 12th. Having given, half the Sefferat 

Angle,. and Periphery of the Circle, to find ha^ 

phe feUoral Ardf. Fig. 19^ 

RULE. As 360 degrees : the periphery or 
circumference :: half the ledtoral )uigle : half the 
icorrefpondent arch. 

Or you may find die choni of half the afth^ li^oM'tlie 
whole chord and verfed fae thus, (and dien tlie avoh 
line) To the fquareof half the chord add the fquaie<if 
the verfed fine, and the fquare root of that fum is the 
dkord of half the ait:h« whidi nUltii^y by ^^MAfimn 
that produ)6: fubtra& the whole dkofd> ch^ a «hiMl of the 
remainder is the length of the whole arch aeafirly. Or, 
geometrically ; divide the chord into four equal parts 
and fet one of them from the end of the chord on the^ 
arch ; and ^m that point draw a line to the third 
divifion on the chord, and that line is neady equal to - 
half the arch line. 

If 
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If half the femoral angle be 3 id. 52m. = 3i.87d, 
and the periphery of the circle (found thus; as i : 
3.1416 : : 159 : ) 499.5 required half the arch of th« 
fedor? 

As 36od. : 499.5 :: 51.87 : 44.2 = half the arch 
required. 

Or Thus. ^ 42 X42 + 12X12 = 43 .6 the chord 
of half the arch. 

^ ^3^6x8-84 _ ^^^^ ^^^holearch. 



Problem ipb. To. Msa/urt. a Se^o^ of 4 
Circle. Fig. i^. zo. 

Dtfimti$M. A iedof^is ftrpartof a.4skcle^ incM^-btn 
tween any two radii, aAdapai«K)£«heqiicIe'spea^lttyiK 

DtTnenfions. Meafomtiib' c^n^ and vfiM fine, or 
die radius and t^ ardi Wyom «ftn, 

RULE. Multipty. half dio hcSx by the radittf, 

and the produdi is the area or content. 

N, B, If you meaiore the chord and.verfed fine, your 
muft find half the arch per problems 9. 10 11 and 12. 

If the chord of a fe£toi>e 84 and it9 yj^ed. fine 1 2, 
required its area ?. 

The radius per loth. s= 79.5 and half the arch per 
1 2th. = 44,2 

'•' 79-5 X 44-2 = 35 ^'9 an(w<r. 

P 2 Problem 
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Problem i^h. To Meafure a Segment of a 
Circle. Fig. 20. 

Ikfnition. A fegmentis a part of a circle, bounded 
hy SL right line» and a part of the circle's arch. 

Ditntnfiens. Meafure the^ chord and verfed fine. 

RULE, Find the area of the fedor as in the laft, 
then multiply half the chord by the difference between 
the verfed fine and the radius, and that produ^l is the 
area of a triangle, to be fubtracled from the area 
of the. fedlor, when the verfed line is lefs tlian 
the radius. But to be added to the area of the fedor, 
when the verfed fine exceeds radius, and the difference 
in the former cafe, and fum in the latter, is the area of 
the reipcdive fegments, die former lefs than a femicircle, 
and the latter fegment greater than a femicircle. 

N. B. When a chord coincides with the diameter, the 
vtefed fine alio coincides with radius, and then^ the 
triangle vanifiie&, and in that caf^ the fegment takes 
the name of a femicircle ; alfo when the fefloral Z. 
is a right angle, the fedor affumes the name x)f a (|aa- 
drant, and both are meafurable as fuch. 

If the chord of a fegment of a circle be 84 and its 
veried fine 1 2, required its area ? 



42 y^']^)*^ — 12 = 2835 the area of the triangle. 
Then from the area of the fedor in prob. 13th. 35 139 
Subtract the area. of the triangle 2835 

Remains the area of the fegment 678.9 

. Problem 15th. To Meafure an Eli^fis or OvaL 
Fig. 21. 

Definition. This is a fe£lion of a cone by fuppofing 
a plain to pais thi-o' both fides obliquely to the bafe. 

Dimnfani 
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Dimpifions. MeaAire th^e two. ^^mttttZt called the 
tranfverle and conjugate. 

R U li E* Multiply the produ6^ of the two dia- 
meters by .7854, the area of unity, and yoajia^edie 
cpjgtent; fej its area is a me^ yjroportioiwl b^tweeij the 
a^ej^of a circle on the cpiijygate, ^^4 ^ ^^^ of one 
en the tranfverfe diameters. 

If the traniyerTe diameter of an elipfis or oval be 
85, and ^ (xmjugate 45 » required its area ? 

85 X 45 X .7854 = 3004 .155 the area. 

An eliplis may be drawn on a boar^, or i? a gardec, 
thus. Firft ftrike a right line equal to the axis ; and 
.%t its middle another at ri^ht ^fJigle^ fitting half the 
conjugate axis on each iide the C9|ita:e ; Ujuexi w^ fi 
chord or line equal half the tranfverfe, and one end 
fixed at the end of the conjugate ; where the other. end 
that is at liberty falls in the tranfverfe on each fide the 
centre fix two fmall pins, then take a line with a loop 
at ftach end, equ^l to the longer ^is : -^ th^ J^Q^I 9^ 
the fixed pins, and with a pencil or marking irog^ i^ t^c 
double of the line ftrike a fweep all round, ?i?d your 
elipfis is drawn* "" 

Problem 16 th. ^0 Meafure a Segment of an 
Elipjis^ made by a line parallel fo the Cm- 
jugate Axis. Fig, i2 1 . 

Definition, This is a part of an diip^s honnded be- 
tween a right line, and a part of the eliptic periphery. 

J^imenfions. The parts of the.tranfv£rfc a^is on each 
fide the eliptic chord ; and the conj^gate ^xis, 

RULES. I ft. The fquare root of fhe prQcfu6l 

f^the two parts is half tlie chord or tiie cirf.mn^bipg 

circle's fegment, made- by producing the chord otftjie 

P 3 clipfic 
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cliptic fcgment, to meet die periphery of the circle de- 
fcribcd on the longer axis. 

2d. Then find the area of the circular fegme&t cir- 
ciunfcribing the eliptic one. 

3d. As the tranfverfe axis : the conjugate one 
:: the circular fegment^s area i the area of the eliptic 
fegment. 

If the tranfvcrfe diameter of an elipfis be too, the 
conjugate 60, required the area of that fegment thereof 
when the altitude is 20 ? 

ift. V^So X 20 = 40 half the chord of the circum- 
fcribing circle's fegment. 

2d. Chord 80 and verfed fine 20> the area of the dm 
colar fegment will be 1 1 r5 . 

3d. As 100 ; 60 ::; 1115 : 669 the area of the feg- 
ment required. 

Problem i yth. l^o Meajure a Segment of an 

EUpJis^madeby a line parallel to the^ranfverfe 

Axis. Fig. 21. 

Definition. The fame as in the laft. 
Dimenfioni. The parts of the conj u gate axis on each fide 
the eliptic chord, and tranfverfe diameter. 

RULES., ill. The fquare root of the produft 
of the fiiid two parts, is half the chord of the infcribed 
circle's fegment defcribed on the fhorter axis. 

2d. Compute that circular fegment's area,, infcribed 
in the eliptic fegment. . 

3d. As the conjagatc axis : the tranfverfe axis 
:: the circular fegment's area ; the area of the eliptic 
fegment. 
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Problem iZtb. ^0 find the Area of a Sedor 
of an Elipfis. Fig. 2i._ 

Defmtion. A fe£lor is apart of an elipfis, contained 
between two radii in the elipfis, and a part of the elip- 
tic periphery, and always is a fegment of an elipfis + 
a triangle contained between two elipdc radii, and the 
ferment's chord when the fe£tor is leis than the femi- 
elipfis. But when die feftoris greater than the femlelip- 
fis, foch a tri^gle as deicribed above muH be fubtra£led 
froQi'the eUpticifegment, to obtain the fedor's area. 

Ziimenfions. Meafure the eliptic chord, and the other 
parts as diredled in problem i6 and i^. 

RULE. ift. Find tbe eliptic fegment^s area 
as befcHV direded, find akb the area of the' triangle by 
multipl)ring the difference between the radids and the 
verfed fine, by half the chord of the eliptic fegment. 

Then the fum or difference of the fegment*s and tri- 
'ahgle's arcas) is ^he fedor's ai^a, accorSng as the fe^r 
is itts or greater than the femielipfis. 

Required the area of the eliptic fedlor, things being 
as in the laft example ? 

* I ft. Per the property of the elipfi^s =s:.6 and.6 X 

V 100 X 20—206x20 =2= 24 equal half the eliptic 
chord, and co — 20 = jo . the perpendicular ofthc 
triangle to be added. 

••• 24X 30 = 720 the area ofthc triangle; whence 
66g + 720= 1389 the anfwer* 

Problem i^thjTo Meafure a Parabola. Fig. 22. 

Definition This plain is a feaion of a cone parallel 
to one of its fides, 

Dimi':iflcm« 
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Dinunfions. Meafive it$ bafe and perpendicular^ 
or in other tprms, its ^cateft .Qrdinats aad ab&:ii&u 

RULE. Multiply the bafe by two thirds of the 
jpBjrpendicular, ^nd that produdt is its. area ; for ^cry 
pistr^bola k two ^ir(is oTits circamfgribing panfielo- 
gram. 

Draw the bafe and perpendiciilary which IbmkiCo 
an ifbfcelar triangle, alio draw anv affign^e^ numbM^ of 
lin^s parallel tp the baie of th^ iiofqel^ triangle, t^i^n a 
meaa proportional between th^ fbnibaf^pf^]^ parabola 
«nd femibafe ef each ifbfcelar triangfe is a ftmiordinate 
at that point of the abfcifa. 

If die bafe of a parabola he 48f4n4 ^ ffftpjYVJiic^llaT 
30,reqttived its area ? 

-30 X 2-7-3=s 20 and 4^X10 ss ^€0 t|ie jtfea. 

Prahkm %oih. f$Meafure tbeC^Mal Sfi^4. 
Pis. 23. 

Definition* This {pace is Ixmnded by a right liae 
#qual tp the periphery of a circle generating thp q^cloid, 
and a curve generated by a point in die circle's arch, 
while the cir4e turns once upon that bafe. Or the ^^1 
in ^ coach wheel defcribes this curve, when it turns m- 
on a plain in the interval of time betwe^en die inftant 
it leaves the ground or plain, to the inftant it touches 
die pla|a ggaiiD. 

Dimenfions, Meafure the radius of the generating 
circle. 

RULE. Three rimes the area of the generating 
circle, is the area or content of die cycloid. 

If 
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If the diameter of a circle generating the cycloidal 
fpace be 50, required the area of that cydoid ? 

50X50X7854x3 = 5890.5 anfwer. 
Probletmift. ^0 Meafure Offsets. Fig. 24. 

t>efiniti9tt. Offsets are narrow oblong flripes (ct off 
along fide of any plain, to'redace it to regularity, as a 
along fide of a hedge, &c. not quite llraight. 

Dimeufiom. Meafnre the length of the offsets, and dus 
breaddi at the end of every 10 feet, yards, or ioq 
links, or half chain, perch, &c. 

RULE- Multiply die fum of every two breaddis, 
by^alf the fpace between each offset breadth, and the 
produd is the area of that pare. _ 

Then in a regular fucceflton t)f offsets. the fum of rhe 
2d. and 3d. breadths, multipliediy their half length, and 
the fum of the 3d. and 4th. multiplied by their half 
length, give~ the areas of their refpedive parts, &c. and 
the fum of all the part s is the area of the whole. 

, Admit there be offsets as per Fig. their length 52* 

Breadth at one end o Soludon. 

at 10 - •: '6 0+6.X5 =^ 30 I ft. area 

+ 10 - - 9. 6+9, X 5 .75 2d. ditto 

+ 10 - - 8 9+8. X5 85 3d. ditta 

+ 10 - -10 8 + 10.X5 904th. ditto 

+ 10 - - II io-fii.X5 io55th.diite 

+ 2 - - 12 ii-f-ii*Xi 23 laftpart 

Required dieir area? Sum :;^ anfwer. 

Prohlem iid. ^0 Meafurea mixed lined Plain 
Fig. 26. 

Definition. This is fuch a plain, as ispardy bounded 
by right lines^ and pardy by curve lihes^ pr arches of 
cirdcg. Dlmenfiom 



i66 Mensuration i^Satii>s* 

D'lmenfiansK When th^ mixed lined plain is diinded 
into trapezias, triangles, and fegments of circles or elipfie 
&c. meafure fuck d^mcniiOAS as. dw^duad^ their 
reipedlive heads. 

R U L E. Compute the areas of all the parts that 
cpnftitute the pla^in, by their refpedUve rules and the 
fum of all the (eperate areas > is die arisaof die whole. 

-AT. B, If you have a curve convex to the plwn \xi be 
meafured, that fegment's area, siuft be fubti^L^ed faom 
the right lined area inchiding that fegment. 

Mensuration /jf Sol ids.. 

ASqlidy^is a body occupying a portu>a offpajce^ 
and cdaii^ of length;, breadth, and thiofcocfsy or 
parts eqvivaieat thi^eto. 

The content of a folid may be compnted ia i«chfif« 
feet, yards &c. and its dittenfions May- be takcih ia^ 
inches, feet oryafdSjAc. 

Problem ift. ^b Meafnne a €uk m^Bit. Fi^. vj. 

Dtfinitfon.. Thisf<^isict6thed with fix e<|i«il ffsares, 
and had e^ht equal iblid angles, 

Ditttinjsoiu^ Measure one fide. 

RULE. Cube Uiat fide, and you have the folidity. 

If the fide of a cube or die be 124 inches, required 
its folidity? 
M4X 124X i«4 = 1906624 folid inches anA 

And ' ^^ o^ = "03-5 ^"^^^^ ^^^^' 
1720 

Alfo — =; 40*8 folid yards anfwcr.. 

^* PniUm 
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PrdUm 2d. To Meafwre a Solid called 4 
Parallelopipedon Fig. 28. 

Definitiffn, TWs iUid is clothed or conprehended 
under 4 equal parallelograms^ and two equal fquare 
bafes or ends. 

Dimenjsons, Meafure theiide of the bafe and leagdi 

RULE. Square the fide of the bafe for the area 
thereof, and multiply that area by the length for the 
/oliditjr. 

N, B, If the dimenfions of the bafe be in inches and 
die length in feet, multiply the area of the bafe in 
inches by the length in feet, Aen divide the produft by 
144, and the quotient is the (blidity in feet. 

If the fide of the bafe of a parallelopipedon besq 
inches, and its length 680 inches, required its fblidity ? 

20 X 20 = 400 the area of the bafe ; and then 
400x680 == 272000 the folidity in inches, 

^roihm 3^ TV Meafurt anj Prifm. Fig. 29, 

.Definition. A prifin is a foHd equally thick from 
end to end, and may confift of any number of fides 
from 3 upwards onlimitedly. 

A prifm of 3 Mcs is called ^ triangular prifm. 

4 a quadilaterai prifm 

5 a pentagonal prifm 
o a hexagonal prifm 

Dimenfions. Meafure the fide or fides of the bafe, 

and length. ' . - 

RULE Find the area of the bafe as direacd 
in fuperficies ; then multiply that area by the length, 
and the produ^ is the content. 

If 
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If the fide of the bafe of an equilateral triangalar prifm 
be 25 inches, and its length 12 feet, query its foUdsty ? 

2SX2S — ?^. ^ ^y = 21.6 the perpendicular in 
4 the baie, 

then 25 X 10.8 = 270 the area of the bafe ; and 

y^ = 22.C feet the anfwer. 

1+4 

Problem 4ih. To Meafure a Pyramid. Fig. 20. 

Definition. The bafe of this folid may aiTume as great 
a variety of forms as the prifm : it tapers regularly like 
a fpire to a point in its axis produced perpendicular 
over the centre of its bafe. 

Dimenfions. Meafure the fides of its bafe and perpen- 
dicular length jf you can ; if not, its ilant height along 
one of its angles. • 

R U L £. If the ilant height, or length along one 
of its angles be given ; fubtraa the fquare of the ra- 
dius of the circle circumfcribing its bafe, from the (quare 
of the length, and the fquare root of the remainder is the 
perpendicular height. Then multiply the area of the bafe 
by a third of the perpendicular height or length, and 
the produd is the folidity. For every pyramid is a 
third of its circumfcribing prifm of the fame Baie and 
/altitude. 

If the fide of the bafe of a fquare pyramid be 50 
inches, and. its height 15 feet, required its folidity ? 

~ 50X50 = 2500 the area of the bafe, and 

f^"^"^^ . = 86.8 the-anfwer. 
144 

Problem 
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:problem sib. .^0 Medfiare/iCylinder. Fig. 31. 

Definition. This folid has a round bafe^ and is ia 
form off axolHagj ^mc 

Dimenfions, Meafure its diameter at the bafc anl 
length. 

RULE. Multiply the area of the baie by the 
length, and the prpdud is the folidity. 

Ir the diameter of the bafe of . a cylinder be 6o 
inches and its length 22 feet, required its (blidity ? 

<o X 60 X 7854. = 2827.44 the area of the bafeiii 
inches. 

•2827.44X22 

' ■ '- ^ ■ = 43 1 '97 Ac fclidity in feet anf. 

Problem 6tk ^0 Meafure a Cane. Fig. 32. 

Definition. This folid has a circular bafe and tapers 
gradually to a point, over its centre. 

Dimenfions. Meafure the diameter of its bafe and 
height. 

RULE. Multijply the area of the bafe by a 
^Aird of the hdght, if the cone be an upright one ; if 
the cone be an oblique one its bafe will be eliptical, 
and the area of that bafe muft be multiplied by a third 
of a perpendicular from the apex of the cone, to the 
plain of the bafe produced for its folidity. 

If the diameter of the bafe of an upright cone be 
40 inches, and its height 8 feet, required its folidity ? 

40X40X.7854 = 1256.74 the area of the bafe. 
1256.64 X 2» 

^ = 23.27 feet the folid content. 

Q Problem 
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Prohkm jtk To Meafure the lower Fruftum 
of a Cone or Pyramid. Fig. 33, 

Definition. This folid is a part of a cone or pyramid^ 
having its top taken away by a plain parallel to it$ 
bafe. 

Dimenjions, Meafure the fide of each bafe, and the per- • 
pendicnlar height or length. 

RULE.. For the fruftum of a pyramid ; to the 
areas of both bafes add a mean area, multiply thafc^fum 
by a third of the height, and theprodudtis die folidity. 

For the fruftum of a cone ; to the fum of the fquares 
of the diameters of both bafes, add the produdl of the 
diameters, multiply that fum by the area of unity and 
by one third of the altitude or height, and that pro- 
du6l is the folidity. 

If the two diameters of the bafes of a fruftrum of a 
cone be 50 and 30 inches, and the height 9 feet, re*, 
quired tlie folidity? 

5ox$o+30X 30-f 5QX 30X >7854X 3 -, g^.i 

144. ' 
feet the folidity. 

Problem ith, To Meafure a Globe. Fig* 34, 

Definition* This folid may be conceived to be gene- 
rated by a femicircle turning round on its diameter. 
Dimenjions. Meafure its axis or diameter. 

RULE. Multiplythe cube of the axis by .5236 
called the folidity of unity, and that produdl is the fo-» 
lidity. For all fjmilar fblids are ia the dircdl ratio of 
their like fides. Or multiply the area of the diameter, 
Iby two thirds of the faid diameter, and that produ^ y^ 
l)je folidity. 

If 
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If the axis of a globe be 50 inches, query its foli- 
dity ? 
50 X 50X50X .5256 = 65450 inches the folidity. 

Problem ^tb. To Meafure the Segment of it> 
Globe. Fig. 34. 

Definition. This is a part of a globe made by a plain 
paffing through it parallel to its axis. 

Dimenjions, Meafure the diameter of the fcgment^s 
bafe, and greateft altitude of the fegment. 

R U L E. To three times the fquare of the radius 
of the fruftum's bafe, add the fquare of the altitude of 
the fruftum, multiply that fum by the altitude or height 
of the fruftum, and that produdl multiplied by the fb- 
lidity of unity <vsx, .5236, gives the folidity. Or you 
ma^ compute a diameter at ue middle of the fruftam'& 
altitude. Thus 

By the diameter of the fr uflum's bafe and altitude 
find the axis of the fpherc ; from which fiibtrad half 
the height of the fruftum ; then multiply the remain* 
der by half the height of the fruftum ; and the iquare 
root of that produd^ doubled is the. diameter at the 
middle of the altitude. Then to 4 times the fquare 
of that diameter add the fquare of the diameter at the 
bafe, and multiply that fum by the area of unity(.7854) 
and that produft by a fixth of the height of the fruftum, 
and you have the folidity. 

N. B. This rule is very exadl for the fegment le(s 
than a femiglobe. 

If the diameter of a fegment of a globe's bafe be 16 
inches, and its height 4, query its folidity ? 
8X8X3= 192 7 , 

4x4= i;6,f 2d8 X 4 X .5236= 43S'%52 
— -- f the folidity required. 
208 J 

A^. B. 8x8 -f-4 = i6,andi6+4==20 the axis of 
the whole globe. 

Qji 8X8 . 
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sx 8X3=1921 

16x16 =256(448x 16 X .5236 = 3753. 164^? 
— - ijthjc folidity of thcotherfnillom. 
448 J 

Then 20X20 X 20 X .52^36=4188.8 7 p ^ 
Alfo 435.6352+3753.1648 1:^418 8.8 \ ^^ Q^^' 

Or thus by a middle dkmeter, V^ig X 2 = 6 
which X 2=r 12 t)ie middle' diametef. 

Thpn 12x12X4+16 X 16 X .7854X*^ = 
435.6352 as befbre 

Problem lotb. *T^ Meafure the middle Zoncr 
of a Globe. Fig, 36. 

Definition. This ij 9 part of a globe, fomcwhat like 
a caflt, two equal fegmcnts t)r"fl}ccs*beiffg wanting/ on« 
on each £deof the axis. 

DiminJUns: Meafure the end diameter, middle dia- 
meter, and length of the vrnt. 

RULE. To twice the fquare of the middle dia- 
meter, add the ft[uare of the end diameter, then mtilti- 
pjy that funtby the krea. 'of ' unity (.7^54) and riiat^ 
pxtxlu^ muhiplicd by one third of the length is th^ 
folidity. 

Or to four times the fquare ofthe middle diameter »^ 
add twice the fquare of the end diameter, that fiMo. 
muhiplifediby the' area of unitjr, and diat produd by a 
iixth ofthe length is the folidity. 

N. B. This rule is applicable tothefjruftum ofaconci 
or pyramid. 

If the mlddte diameter of a zone be 20 inches, 
he end diameters each id inched, and length la, 
required its folidity ? 

ioX20Xz+ 16x16 X.7354X 4 -■ 3517.5296 anf. 

Problem 
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Problem 1 i(h. To Meafure a Spheroid, Fig. 37. 

Definition. This folld may be generated by the 
revolution of a femielipfis about one of its diameters* 
Hence, if the feinielipfis turns aboutits fhorter diameter, 
the fblid will be fomeWhat like a turnip. Bntifthe 
femiarchof the elipfis be turned about the longer dia- 
meter, the folid will partly refemble an egg, the former 
is called a prolate, and the latter an oblate fpheroid. 

Dimenfioni. Meafure both the principal axis of the 
folid. 

ii tJ L E. Multiply the fquare of the greateftcircle*« 
diameter by .7S54 and that produd multiplied by 
two thirds of the axis, is the (blidity. This folid 
being two thirds of its leaft circumfcribing qrlinder» 

Or you may multijply the fauare of the circular' dia- 
meter by the other axis, and men as 2626 X 1575 t : 
that produd I the folidity nearly. 

if the principal axis of a fpheroid be 90 and 50 in^es,. 
quere the folidity thereof? 

50 X 50 X .7854. x6o = ii78ioanfwer. 

N. B, 90 X 2 -J- 3 = 60 

Or as 2626: 137* :: 50 X 50 X90: Ii78i2anf. 
nearly agreeing with the former. 

Problem 12 fb. To Meafure the middle Fruftum 
of the Spheroid. Fig. 7^. 

Definition. This is a cafk Kke fblid, wanting two 
equal fegments to compleat the fpheroid. 

Dimenfions and RULE, the fame as in problem 
tenth. 

If the middle and end diameters of the middle 
^TQJftum of a ffiheroid^ or cafk like folid be 40 and 
^o inches, and its length 50, required its folidity ? 
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40X40X2 + 30X30X.7854X 16.^—: 536^9 »nf. 

ProBkm ipb. Tp Mea/urea Segmenf, or ^Fruf- 
ftumof a Spbproii. Fig. 29. 

Definition. Tkts is a pat t of fpheroid made 1^ %■ 
plain parallel to its greateft'cirealar diameter. 

Dimen/iens, Meafure the diametier of its bafe, and 
altitude of the folid or fruftum ; alfo a diameter at the 
middle of the altitude ; with a pair of Aiding callipers 
for that purpofc. 

RULE. To four times the fquare of the middle 
diameter; add the fquare of the baie diametep, thea 
multiply thatfum by ue area of unity, and the produdl 
by one fixth of the altitude or height, and you have ^ 
lolidity. 

If the bafe diameter of the end frt^ftum of a fpheroid 
be 36, diameter at the middle of the height 3c, and 
height 20 inches, required its iblidfty ? 

.30X30X4+36X36 X .7«54X3-3^= r2«i7.72» 
N. £. 20-7-6=3.5 anfwer. 

\ 
Problem 14/;^. To Meafure a Paracolic Conoid. 
Fig. 2^. 

Definition. This folid may be* generated by turning 
a ferai-parabola about its abfciila or altitude. 

Ditnenjions. Meafure the diameter of its bafe, and 
greateft altitude or height. 

RULE. Multiply the area of the bafe by half 
the height, for the fohdiiy. For a parabolic conoid is 
half of Its circaiafcribing cylinder, of the iamB^ baib and 
altitude. 

"^ If 
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Sfthe diameter of the bafe of a parabolic conoid be 4» 
inches and its height 42, query the folidity ? 
40X 40X .7854X 21 = 2639-44 anfwer. 

Problem i stb. To Meafure the lower Fruflunr 
of a ParaboUc Conoid. Fig. 40* 

Definition. This folid is made by a plain paffing 
through the conoid parallel to its baife. 

Dinunfiotts. Meafure the diameters ofboth bafes, and 
the height or length. 

RULE. Multiply the fiim of thefijuares of the 
diameters of the bafes hy the area of unity, and multi-^ 
ply that produ6i by half the height fbi the folidity. 

If the diameters of a fruftum of parabolic conoid be 
40 and 30 inches, and its height 2a iachee» q-uet^ itl 
folidity ? 

40X40+30X30X.7S54 X 10 =; f9&35 anf. 

Problem i&fk To Meafure^ ParaioUe SpmdU 
Fig. 41. 

Definition. This folid is formed by an obtufe para« 
bola, turned' about its greatri^ ordinate. 

Dimenfions. Meafure its middle diameter attd 
length. 

RULE. This fofid is eight fifteendis of its leaft 
circumfcribing cylinder. Therefore multiply the area 
of its middle or greateft diameter by ei^t fifteenths 
of its perpendicular length, asid that produA is iti 
folidi^. 

If the diameter at the middle of a parabolic i^adlc 
be 20 inches, and its length 60, required its folidity ? 

20X 20X.7854X32(3a6aX8-ris) = 10053.12 anC 
• • Problem 
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Problem ipk To Meafure the middle Zone^ or 
middle Frujium of a Parabolic Spindle. Fig. 42. 

Z>efimfion, This is a caflc like folid, wanting two , 
equal ends of the faid fpindlr.. 

Dimenfions. Meafure the middle and end diameters, 
alfo the height of the folid or length. 

RULE. To the fum and half fum of the fquares 
of the two diameters, add three tenths of the difference 
of their fquares, which, multiply by a third of the length, 
and that produA is the (blidity. 

If the middle and end diameters of the middle £x^{'' 
tum of a parabolic fpindle be 40 and 30 inches^ and its 
length 60, query its foUdity T 

40 X 40 =s 1600 1600— 900 =: 700 the diF. of 
30 X 30 = .900 _ ^ the fquares. 

Sum 2500 700X3-M0 = 210 = three 

Half fum 1250 tenths of ditto 

23^00+ 1250+210X20 (=^ of 60)^=^79200 anf. 

Problem 1 ^th. To Meafure a Cylinderoid or 
Prifmoid. Fig. 43, and 44. 

Deffiition. A cylinderoid is a (olid fomewhat like^ 
the fruftum of a cone, one bale may be an elipfis and 
the other a difproportioHal elipfis or a circle 

Dinunpotu. Meafure the diameters of both baies> 
and its altitude or height. 

Definition. A prifmoid is a folid fomewhat like the 
finflum of a pyramid, but its bafes are difproportional* 

Dimenfions. Meafure the length and breadth of both 
bafes, and its altitude or height. 

RULE. 
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RULE. The fame as for the f ruftiun of a cone , 
or pyramid. Or to the areas of both bafes, add a. 
mean area, then multiply that fum by a third of the 
hcigh't or le^igth,, and that produd is the folidity. 

If the diameters of the - greater, bafe of a cylindroi<^ 
be 30 and 20 inches, the diameter of the lefs.bafe izt- 
tnd length 60 inches, query its folkljity f 

30 X 20iir 600 
i2>Ci«,=»i44.. 

v^ 144.x 600 = 293-9 



1037.9 
J037-9 X 7854 X 20 ( = 60^3)' =« 16033,3 anf.. 

If the greater bafe of a:jprt{aK>U:be jobv 20 inche?, 
xim le&hkts 2P hf. 10 mchKf,.aMl IfQgu 30 iochcfi^, 
i^iieryits foiidity^? 

30x20 =foo r „^ft.^xro= ii464the 
20x10 =200 ffoUdity in inches, ^fT 

V 60© X200 ss 346.4 J - 
SllRl 1 146.4* 

or Cylinderic Hoof. Fig. 45. * 

Di^itim. This folid b a dice of a cylinder made by 
a. plain paffing through the centre of its bafe, and ox^:- 
of die fides of the oppofite bafe. 

Dimtnfiam* Meafore the diaoteterof its .hare9..an4i 
l^gth of th? folid, or the dyiaoieter of the, original' 
cylinder and its length. 

RULE. Multiply the fqnare of the diameter 
of the bafe, by afixth of the length of the cylia^, and*, 
chat prcdudVi^ die. fpUdity* 

J8fv ' 
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If the diameter of a (lice of a cylinder be 30 inches, 
and its height 24 incites, query its folid content ? 

30 X 3^X 4 (=r 24 -^ 6) = 3600 anfwcr. 

Problem zoth. "To Meafurea conical Koofy or 
Ungula, Fig. 26. 

Defnition, This folid is made by cutting the fru(^ 
tum of a cone through its oppofite bafes, ^irhence arifes 
the di(lin6iion of the greater and leiTer hoof. 

Dimenfions Meafure the diameters of both bafes, and 
the height of the frailum. 

RULE. For the lefs hoof. To the fquare of 
the lefs diameter add half the produ£l of the two 
diameters ; multiply that fum by the area of unit/ 
.7854, then multiply that produdl by a third of the 
height]^ and that lad produdt is the ibiidity. 

RULE. For the greater hoof. To the fquaie 
of the greater diameter, add half the pjFodudt of the 
two diameters ; multiply that fum by .7854, and 
that product multiplied by a third of the length is the^ 
folidity. 

ir the two diameters of a conical hoof be ±0 and 
3.0 inches, its height 12 inches, query its iblioity I 

N. B. 12-7-3 = 4, and 40 X 30-^2 =s 600 

30 X 30+600 X .78^54 X 4 = 471 2.4" for the lefs hoof 
40 X 40+600X .7854X4 = 6911.5 2 ditto greater. 
The folidi ty of the whole 11623.92 or two parti. 

30 X 30 +40 X 40+40 X 30 X .7854x4=11623.92 
tbe folidity of the whole cone, proof. 

Frotkm 
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Problem 2 ift. 7*0 Mea/ure a conical Ungula or 

Hoofy when the plain of the feSion pajfes 

through the centre of the greater Bafe^ and the 

margin of the oppojite Bafe. Fig. 47. 

In this problem arc three varieties. 

I ft. When the fedion is parallel to the fide of the 
cone, that is, when the diameter of the greater bafe is 
juft double the lefs, the plain of the iediionis a parabola. 

2d. When half the diameter of the^eatcr bafe is lefs 
than the diameter of the leifer bafe, the fedlion cuts the 
cone obliquely through its oppofite fides produced ; 
then is the plain of the fedion a fegment of an elipfis, 

3d. When half the diameter of the greater bafe ex- 
ceeds the diameter of the lefs, the plain of the fefUon 
will be an hyperbola. 

RULE. In all thefe cafes you muft conceive 
the cone compleated upwards. Then multiply Ht^ 
area of the bafe of the feftion, by a third of the per- 
pendicular altitude of that feftion, which fubtrad 
from the folid content of the upright femicone com- 
pleat, and the remainder is the fblid content of 
that ungula or hoof defcribed in the problem. 

If the greater bafe of a fruftum of a^cone be 40 and 
the lefs 20 inches diameter, and the height 18 inches, 
required the folidit;.' of the lefs hoof, greater hoof, and 
of the (lice remaining when cut thro' the centre of its 
Jjafc ? 

^__^^^^^ For the lefs hoof. 

20x20+20x20 (=^of4o) X.7854X 6 =3769.92 

For the greater hoof. 

^0X40+20X20 (=^ I- of 40) X .7854x6=: 9424.8 

As 



As so : i8 : : 40 : ^ the^altijtude of the cone 
eompleat. 

As r8 : 1 : : 10 : .$5C the natural tangefit ofzgd. 2xxk 
whi ch X 2 = ;8.4t ttcz. at ike apex of the cone. 
v/i8Xia+io X 10 -rr 20.59 ^^^ altitude of the 
parabolic fedion» its bafe is 40, and the area is 

549- Thea 

Per Trig;onometry. 
As fine-oo : 20.59 • • ^^^ S^l • ^7'i thepcrpen- 
Ocular altitude of Uie oblique ie£tion. So that 

S49^^7'$ -— 2 202.5 the content of the femi- 

3 
-cone minus the hoof in the queftion ; and the content 

of the femicone is 7539^34 

'•' 7539*34"~ 3*°^'5 =4336.84 anfwer for the 
remaining (lice. 

Alfo 9424.8 — 4336.84 =5087.96 the folidity of 
^e intermediate part between the lefs hoof and laft 
ilice. 

N, B. The lefs hoof is clothed with or comprehended 
under a circle, equal the fruftum's lefs bafe, an eliplisy 
and a part of the cone's furface. The intermediate pf rt 
is concluded under the aforefaid elipfis, a femicide 
equal to the greater femibafe, a parabola, and a part 
of the cone's furface. The remaining ilice is. concluded 
under half the greater bafe of the Snaftum, the afore- 
faid parabola, and a part of the cone's furface. 

Problem lid,T^o Meafun a Solid ^ng^ Fig. 48. 

This folid needs no definition, meafure the internal 
diameter of the ring, and the girtli or circumference of 
tlie ring.' 

RULE. Stateas 3.1416 : i : ! girtliof thering 
: its diameter. Which add to the internal diameter, 
and fay as 1 : 3.1416 :: that fum : the length of a 
cylinder equal to the ring of the f;,*ine bafe. Then the 

area 
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area of a fc6Uon of the ring nuiltiplied hy the length of 
the (aid cylinder, gives the folidity of the ring. 

If an iron ring^ be 12. inches in girth, and its internal 
diameter be 20 inches, query its folidity ? 

As 3. 1416 : I ;: 12 : 3.8 the diameter. 

As 1:3.1416:^20+3.8 (= 23.8) i 74.77 the IcDgtk 
of a cylinder equal to die ring. ^ 

3.8 X 3.8 K 7854X74.77 =: 840.4 the folidity.' 

Froblem 2 id. ^ To Meafure the five regular 
Solids called the Platonic Bodies. 

Definition. I ft. The tetrahedron is a folld compre* 
hended under fo«r equilateral triangular plains. 

2d. The hexahedron, comprehended under fix equal 
fquare plains. 

3d. The Odahedron, comprehended 4mder eight equi* 
lateral triangular plains. 

4th. The dodecahedron, comprehended under 
twelve equal pentagonal plains. 

5 th. Icofahedron, comprehended under twenty 
equilateral triangular plains. 

DinunJUns. Meafure the fide of one of the confti- 
tuent plains. 

RULE. Muldply the cube of the fide. 

87.1178511' for a Tetrahedron 
1 .000 &c. for a Hexahedron 
0.47 1 4045 Oflahedron 
7 . 663 1 1 9 Dodecahedron 

2.181695 Icofahedron 

And the proda^ will be their refpeftiye foliditicj. - 
For all fimilar folids, are in the direft triplicate ratio 

of their like fides, in refped to maj^nitude \ and alfo in 

weight if tfaek natter be homogemal. 

R Ox* 
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Orif you find the radius of the infcribed fphere, 
touching the bafcs of the clothing plains, then multiply 
the area of one of the plains, by a thiid of the radita^ 
and that produd muluplied by the number of clothing 
plains will produce the refpeftive foliditics, 

N. B. The faaors above are the contents of the 
feveral folids, when the fides of the clothing plains are 
reipe^ively one or unity. 

If the; fide of an Odlahedron be 12 inches, required 
itsfolidity? 

12X12x12X4.1714=814.5792 anfwer. 

Problem '2^tb. To Meafure^ or otherwife ta 

find the content of any irregular uneven or oddly 

Jhapen Solid. 

DireBions, Prepare a prifmatic ciflern or cylindric 
veffel, that will contain the folid to be meafured 5 
put as much water in it as will cover the folid when 
Immerfed therein. Then if you have the area of the bafe 
of your vefTel computed, put your folid into it; minding 
to take the depth or wet inches before, and alio after 
immeriion ; then multiply the area of the veflers bafe 
by the difference of the wet inches, before and after the 
immerfion, and the produd is the iolidity of the obje^ 
though ever fo rough. 

This problem is univerifal, and extends it ielf to th« 
meafurement of men, animals, bufhes, chips^ nutts, 
grain, hemp^ flax,hair, bones, fhells^ $ihes, fruit and 
roots, &c. 

Here we fliall inform our youn? ftudent that menfu- 
ration of fuperficies is nearly allied to the furveying of 
land for if the dimenfions of a field in any of the fore- 
goipg forms be taken, with a four pole chain of 100 
links, and fet dow in a field book in links, its content 
fgiay be found by the preceeding rules v^ acxc^ and the 

decimal 
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decimal parts of an acre, by pricking ofF 5 figures in 
every area for decimals. 

Thus, if the diagonal of a trapezia* be 842 links and 
its two perpendiculars 540 and 360. Then per the 

Cito+360 
rule, 842 X ^— = 378900 fquare links or 

J.78900 acres = 3 acres 3 roods 22.4 pcrche?; 

'Likewifc there is great affinity betweei^ menfu- 
racion of (blids and gauging ; hence if the internal form 
of a vefiel agree with any of the foregoing folids ; and 
you take fuch dUmenfions in inches^ then divide the 
foUdity in ihchesy found by the preceeding rules by 
282, iht quotient will be ale gallons, for wine gallons 
divide the iblid inches bf 23^1, for gallons 4ry meafnre 
divide by 268.89 for Wincheftcr bufiiels divide by 
2 1 50.4, and for CarUfle bufhels divide by 645 1.2. 

If a ciftembe cttblcaMts length, breadth, a(nd depth 
each 60 indies, reqniredits^ content in Carlifle bufhels ^ 

60 x:6o X 60 = 2 16000 iti ftUdity* in inches. 

^ - 216000:0 ^« /, t 

And . = 33.308 Boihcb. 

6451.2 '^ ^ 

Tffftnda Sbip^s Burtb^j or to Gauge a Ship's 

Hold: ; r- 

There is fuck diverfity in the ihapei aiid forms of 
(hijps that no general rule can be applied to anfwer all 
varieties, yet the following ztc prathfed. 

R U L E. iftl Multiply the breadth at the main 
beam, half the breadth, and length in feet together, 
and divide by 94, the quotient is the tuns. 

RULE ad. Take the leogth, breadth, and 
depth in feet, and their€ontinu0dprQau^*dividedby 100 
for war fliips^ and 95 for merchants that allow no- 
Uiing for gtmsy and me quotient is the tuns. 

Ri RULE. 
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RULE. 3d. Take the length from the ftem 
ft to the upper part of the ftem,. fiibtrad two thirds of 
icr breadth from that length ; multiply the remainder 
by the whole breadth, and that produdl by half the- 
breadth in feet, and divide by 100 or 94, for the king's 
or merchant's tunage^ 

RULE. 4ih. The weight of a.fhip's burthen is 
half the weight of the water fhe can hold. 

If the length and breadth of a (hip be 97 and 31 
feet required, her tunage. 

97 X 31 X i$>S ^ ^^5 ,^„3 anfwer. 
95 

Mensuration ^of the SuR.rAc^s of. Solids. 

THIS Idnd of menfuratioadoes notoft^ occurs 
in conimon affairs,, yet it mfj^ be neceffary fpr 
the young mathematician to knoW, how to meaifur^ the 
furfeces of moft regular folidsi *if thcfe f>odie8 Ihbuld be 
gilt or coated with le^d, brafs, or filvcr, or painted, and 
the area of their forfaces requircH. " ■ • * 

Problem ifi. .. To^fndjM S^^^0f ((^M^ ^f 

QhfervattoKs. This folid is clothed with fix. equal 
fquaresor faces. 

Dimenjions. Mcafure one fide. 
RULE. Six time? the fquare ofljie.fide is the, 
aieabfthefurface. * 

Problem 2d. To meafure the Surface of a? 
Parelkhpipedon. 

Ohfirnjaticns. This folJd has four equal Parajlelo- 
g'ramic faces, and two eq^/qjffre hafeJ. ' * , 

Dimpifons. 
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Dimenjions, Meafiire the length, and breadth of one 

parallelogram. 

RULE. To four times the area of one face, 
fide or parallelogram, add twice the area of its bafe 
or end, and that fum is the area of it» Auface. 

Problem ^d. To Meafure the Surface of any 
Prifmy .wbofe Bafes are regular Polygons. . 

OhfeffHifions. This folid is clothed with any num- 
ber of eqnal paralleiograms, and two equal polygons. 

fimimfimt,' Meafure its lengthy and the fide of its 

RULE. Multiply the peri^ieter of its bafe by 
its lengthy to whichVaod t>vice the area of its end^nd i 
it is done. 

Problem J^bl To Meafure the Surface of a 
Cylinder.- 

Ohfervatiom. This folid is contained under tWp 
equal circular or elipdcal bafes or ends, ;uid a parallelo- "^ 
gram, rolled upf 

DimenfioHS* Meaftre its length, and 3ie diameters 
at the bafe,. 

R*vU L E. . To twice the area of the end, add the 
area of its clothing parallelogram, and that fum is the 
area of its.f«|:&ce. 

Problem stbi To Meafure the Surface of any 

upright. Pyramid^ wbofe Bafe is, a regular' 

Polygon^ 

Ohfirwaivns. ' This Pyramid, has as many equal 
ifofcelar triangalaiifiices, as its bafe has fides. 

R 3 DtmenSoni^ . 



Dimenfims, Meafure the . iide of. the . b^e, and the- 
perpendicular of one of its triangular plains or faces* 

,R^..U.L E, Mujitbly half Ae prinacterX th^ 
by the p^n>6ndlcuiilLr afor^ajd, ^en to'that produft add 
the area ol'tHe' bi&^'aWd'the fum is the ai^a df its fur- 
face. 

.» -- ■ \ 

Probttm 6th. To Meafure the Jurface of an 

X ■ 

Oh/efvafioHs. Jf the coating of aa upright circular 
cone, wiere taken ofTand laid oiitiii piano u would be a 
fedor of a circle. 

Dimenfans. M«afure the diameteif o£ its bafe, and 
the flant height of the cone. 

RULE. Mddply Jialf.Ae jjcriphery at the 
bate, by the flant lengWof^ the cone, then add thereta 
the area of the hw; aifd that fum, is the area of its 

furfaee.. 

• % « i ■ ' 

Problem 'jth.. To Meafure the Surface of cu 
Fruftumy of an upright Pyramid. 

Ohfer<vations. This folid is clothed with the lower 
parts of as many ifofeelar ttiangles, as Its bafes has 
fideis ; and two fmilar bafes; 

Dtmenfiofu. Meafure a Mc of cachbafe, and the 
fliorteft flant height of one oi its faces- 

RULE. Add the two fides of the iafes together, 
then multiply half that fum by the number of faces or 
plain«^ and tha^produift multiplied by the meafured 
height gives a number which added to die areas of its 
bafesi Uie fum irthc area of it ixtboi. 

Problem 
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Problem Sib. To Meafwre the Surf ace of a- 
Pruftum of an upright Cone. 

Oh/ervatioiu, \ Since the convex fiaface of tic whole 
cone is clothed with a fcdlor, it is evident that thci^con- 
vex furface of its . frnftum, is covered with a part of 
the faid fedor^ included ' between two coflccattic 
arches. 

Dimtn/toHf. Meafure the diametecs of both bftfes,, 
and its flant loigth. 

RULE. Per iimilar triangles fay, as the dif- 
ference of;the diameters of,the.bafes :«the (horteH 
flant height : : '.dianieter of greater bafe : .the ilapt 
height of the the cone compleated. 

Then from the area of tKe curve furface of the 
whole cone, fabtra£t the area of the curve furface 
wanting, or top part, adding to the remainder .the 
areas of the two bafes, and that (um isthe aie^ 
of its furface. 

Or, nnrltipXy tie half fum of'ihc peii^ieters^ pf the 
two bafes,. by the flant height of. t& fruilum for its 
curve fupcrficieff* 

Problem gth^ Txf Meafure the Surface of a^ 
Glabe or Sphere. 

Obfervatkns.^ The coat of this folid c«mot be laid 
out in piano. But its area is juA eg^ual to four tioies 
the area of one of its great circles* 

RULE. Multiply the fqnare of its sxis by 
3.1416 (that is .7J854.X 4) and't^e produft is the 
yea of the globe's funaee required. 

Problem loth. To Meafure tie Surface 4ff 
fiV3 Segment of a Sphere. 

R U L E» As the axis of a sphere of globe 
; The whole fttr£i€e of that globe 

:; Thf 



Its NlENSxniATiON ^Surfaces ^/Solids. 

:: The altitude of the. fnxftixin. 

: The convex forfiKe of that f^oBxkm. 

To which add the area of di6 bafe, and that fom is 
the atea of the furfacc of the fegment* 

LEMMA. By this problem may the areas of 
the terreftriaii^zones be computed.. 

Thus for the area of the frigid zones, per Trigd; 
As radios^ pod. : the earth's radios or femidiameter 

:: Co-fine 23d; '3pm. ; a fourth number. Which 
fubtraded from ^ earth's radius, leaves a fifUi 
tiunber:: 

Then as the' earth's diameter : its whole furfade - 
: : the fifth number : the area of the frigid zone. 

2d. For xhe area of the temperate zone. . 

As nii£us pod. : the earth's radius v. 
• :: Sine of 23d. 30m. : a fourth number, which fubu - 
tcad from the earth's radius ol femidiameter leaves a 
fifth number. . _ 

Then as the earth's diameter : its whole area 
:: the fifth number : the area of one temperate and 
one frigid zone : From which fubtrad v\e area of 
of the frigid zone found as above, and the remainder . 
u the area of the temperate zone. 

3d. To twice the area of the temperate zone, add 
twice the area of the frigid zone, and fubtrad that 
fum from the area of the whole furfiaJce, and the re- 
mainder is the area of the torrid zone. 

Problem i Uk ^0 Meafure the Surfaces of the 
five regular Bodies. 

Ohfervations, The tetrahedron is clothed with four 
equal triangles. 

The odahedron, with 8 equilateral triangles. 
The hexahedron, with 6 equal fquares. 
The dodecahedron, with 1 2 equd pentagons. 
The icofkhedron, with 20 equal triangles. 

^^' ^ DlnunpQni. 
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J)jmenfiflns. ..Meft&re one. fid^^onc. face. 

RULE. Find the area of one face or fide^ which 
multiply by the number of fi^es, plains, or faces^ and 
the produdl is the area of the folid's Airface. 

Problem nth. T^o find the areckof the Surface:'' 
of any irregular uneven Solid. 

Oh/ervations* Take a regular folid as a cube, ball> 
cylinder, cone, piiim, or^ pyramid, whofe furfacc you 
hayei computed,, we^h this folJd exadtly, then fufpend 
. ilt.by a^Unci tacked to it^ and dipt it in ];|[u4ted- tallow, 
or other fuch t^pa^ous fluid, then let it. cool, and 
weigh it again ; n^xt >veigh the iblid whole furface 
yoti would Hnd, and dip it m the fanie fluid, axid whea 
cool weigh it again, then fay. 

As thie digerenee. of the Wfi4ght9. ofyoar. . .prpoC &ild 
: The area of its furface 

:: Xhedifferciu:e,oftfec;.jveagbtS:'of thcfcUd proppfed 
: The area. p(| its furface. 

This problem is •almoil univerfal, and may be extend* 
ed to the ^din^. the. area of the :iurfaces-of lOjCn or 
£(hes, Qr 'whereby t^comrpute the area^f (he furface of 
images in carved work» whether men, bead;^ oi^birds,^ 
. &c. Toafcfi;tain the prici? of painting,^ gilding* jV 
paning, costing &c.' 

Hereby may he found the extenUil and. internal 
furfaces of ail kinds of veiTels, pots^ cups, plaiters^ 
lyaiteirs , muggs, juggs^ &c. - ' ' 

r 

fioard Meafure. 

jPo^rds axid plank are fometimes computed by the 

; footninninc; me^fure, but moftly by the foot fiat mea- 

fure, each Doard or plank being coniidered as a paral- 

•^ . ^ lelograi»» 



1^2 T iMifeER Me a sure. 

To find how much in length of any equal fquaredy . 

or cylindric piece of Timber wiU be af^affigned 

number of Feet. 

R U L E. ^ Multiply the iflign^d n'umtier of feet 
by 144, and divide that produ^ by the fide fquared, 
era fourth of the girt fquafedy and the quotient is the 
length required. 

If a peice of timber be 18 inches the fide of the 
fquare, how much will be z8 folid feet ? 

28 X 144 c - X. , 

N, B, The cuftomary method premifed is true for 
fquare timber/ or for fuch timber as is hewen nearly 
fquare ; but in round timber die cuftomary method is 
as 1 1 to 14 in favour of the buyer, which is partly 
reafonable for f;ip and expenceof fquaring. 

If a cylindric tree be 96 inches about,and^20 feet long. 
Its cuftomary folidity is 80 feet, an4 as 1 T I 14 .* ! 80 
: I o 1 . 8 feet the true folidity. 

To find how much a* cylindric or round Tree^ 

that is equalfy thick throughout, will hew to 

when made Square. 

To do this you mnft know its length and the dia- 
meter of its bafe or end- 

R U L E. Multiply tvvice the fqnarc of its^femi- 
diameter by the length, dien divide theproduft by 144, 
and the quotient is the anfwer. 

If-the diameter of a round or cj^lindric tree be 24 
inches, and its length 7.4 feet, nrquntd how many folif 

feet, 



Tl M B £ R M E A S U R B. I^J 

feet when hewn fquarc, with the feet in the 4 flabs that 
reduce it to fquare timber ? 

i2Xia42 X'S _ ^g ^^^ ^^ ibliditjr wheii hewk 
'44 fqaare. 

As I : 3.1416 :: H ' 75-3 inches the girth abouc 

7C.3 oo J 18.8X 18.8X 18 ^ ^ 

i2lL = 18.8 and ■- . — . ■ « 44 feet 

4 ^44 . 

tiie total folidity according to cuftom. But as 1 1 : 14 

: : 44 : 56 feet the true folidity. 

Whence 56^^— 56 == 20 the folidity 6f the 4 flabs, 

Wo Meafnre unequal fquared Timber^ or fucb 
as is much broader than deep. 

DinSlions, Meafure the breadth, and depth, at or 
near the middle in inches, and the length in feet, for 
fo we underhand all dimepflons re(pe6ling timber, un. 
lefs expreifed to the contrary, 

RULE. Multiply the produflt of the breadth, 
^smd ^epth, by the' length, then divide the refult by 
(901(4 and the quotient is the cdntent in foHd feet. 

If a peice of timber be 26 inches broad, 14 deep, 
mnd 17 feet long, required its iclid content, i 



g6x 14X17 
144 



s=s 42.^ the iblid content, ahfwer. 



By Aiding rule, on equal radii, fet the breadth 26 
on uie Aider, to 12 on the rule^ then againft the depth 
14 on the rule, ftands 30.2 on the Aider, which fet to 
12 on the rale, and then againft the length 17 on the 
xule, Aands 42^ on the Aider. 

. s B7 



/ 



•§94 ^^ M E A s tint 4b^ 

By icale tnd compftfTes, extead fySto. 12 16 fSak 
bresdth 26, and that extent i€t the fame way iEiroln (hfe 
depth I4j^8 on 30.2, then extend from 30.2 to 12, 
•And that extent reaches the fame way from t)ie leligdi 
17 to the folid content 42 and'a half feet. 

To find bow much in l^ib of nftf unequal 

fjuared Timker mil he any afigmd nuiribar 

of feet ^ 

RULE. Multiply the propofed number of feet 
ty 144, then divide fhatprodu^, by the^rodadbbf the 
breadth and depth, ajid the quotient is the length re* 
quired in feet. 

If a peice of timber be 26'ihdies'by 14, how much » 
Jcngth will be 31 feet ? 

Sol. 1'.^^^. =12.2 feet anfwer. 
26X14 

To Meafure Carf enters Work. 

The parts meafurable are flooring, partitioning, and 
. -ofing, all which are meafared by the fquareof 10 feet 
v/«. 100 in one fquare. 

N. B. Workmen fay the flat and half flat ofany 
houfe within the walls, is equal to (he meaiUre over 
tfce roof, but this rule fails when the roof is not true 
pitch. 

In flooring you mufl dcduft out of the whole, the 
well-holes for ftair cafes and chimnejrs, and m pe- 
titioning for doors and windows, but jn roofing the 
workmen aUownodedudion for chimneys or Iky .hglits 
&c. allcdging the loft of time mwc than the value of 
^hcftuft 

If 



roc 



If a houfe be 44 feet 6 ff a date roof meafure 48 

iackes long, and i a feet feet o inches ovec the xv^Cy 

4in€hes vaibin thp w^s, and pe.6o feet 6 inches long,, 

haw masx iqiiares of .how man^ . fquaret of root«< 

roofing, ? ing ? 

F. f. F. * I. 

I 9 * 60 6 

24 4 « 

30 . , 

»5 . 



37 

44 


6 


108 
108 . 

ii 


9 



fquarei^ ft^ anf. 

100)12.23 Q ) 

iqaares feet inches synfiK:^, 

?*(» Meafi^4, Bricklayers ff^orh 

The^ poncipal parts. ]^fufable are tiling; walliag 
and chimney work. 

iVT. B, Th^ ^^ claiq^s doubli; ioeaftt{e for hyps , 
and valleys, when galter» are alhn^ deubfe, and for^ 
the projedure over the plate at the eaves. 

Some m^nre walling b)r the rod or tpod of 16 feet 
and a half^f $de^ oth^ers iS ^eet to the &ie, others ar ' 
long and 3 higK, fo that"^a rood ip (onie places is 272 
and one fourth, in others 324, and in others 63 feet "artf^ 
a. rood. 

N. *9. A wall tfaiee half bricics thick is called - 
ibndard thkknofs ^ therefore* toiednce a brick wall : 
to flandard t^icknels, multiply its flat, conteiit by ita^ 
thicknefs in half bricks, then divide the produft by 3^ 
and the quotient is the content (latklard thicknefs. 

S 2 If 



*9^ To Measvre fbi 

If a brick wall be 84 feet If a brick wall be ii« 

lonpy and 1 5 feet 1 o inches feet lone^, 1 o feet 6 inchea 

bigb^.kow may.ropds of higb, 5 bdf hicks thick, 

walling, 63 feet to the rood? aiiery its content fbmdacd 

' thicknefi? 



F. 


I. 




T. 


L 


84 


8 




128 




«S 


10 




!» 


6 


420 


1280 




I. 84 






<?4 




6-. 4j 


4 








J-- 28 


2 


8 


»344 




6-- 7 
a- - » 


6 
6 


■ 


Shtlfbrickthr. 


63)7)«340 


6 


8 


3)6720 
63)9)2240 




)9)>9> 


3 




7)248 8 




Rood» 21 


l?^^)!!/. 







Roods- 35 35 ftet an4 

S'o Meafurt Jointrs Work. 

' JOINERS workia meafured bjr die flat yai4» 
and in taking their dimenfions they girt downwards 
over the nnouldings, alledging they ought to meafiuc 
where (heir plain toaches. 

N. B, In meafuring door5 window flmtteriy and all 
work that is wrought on both Mt%f Joiners are. paid 
for work and half work, therefore to the flat content 
aid one half thereof, and that fom is the anfwer^ 



Works, ijf Artificers. it9% 

If the window fhutter* 
of a 1000011)0 i6 feet lo 
kicJiesMdk ; and 48 feet 
6 m€}i^ Eiioad ; required 
the. content at work an4 
half? 
L F, L 



Admit a room 184 feet 8 
inches ^hoUit, andits hdg^ 
ffirt over tke»otttding9 15 
feet 9 incheii reqiiu«diib 
•ontent ?• * , ^ • : 



F. 

184 
»5 



8 
9 



F. 

48 
16 



6 
10 



920 
184 

92 4 

46 2 

' *« 

2 o 



288 
48 » 

«4 

16 
8 



90 

2 
O 



9)290* 



323 I 6 
anf. yds. foot inches. 



9)8 > 6 5 





4-) 90 « 


5 


45- .3 ■ 


• 2" 



^ A^fwcr yafds 136 o 



PAINTERS alfo meafure by the flat 
yard, but arc not paid for work and half work: as they 
cfaaF|e acccmiing to die value'of their colours. 

GLAZIERS work is meafured by the 
flat foot, and they ought to take their dimeniions to an 
eight of an inch, and divide the inch into 1 2 parts. 

N> B, Thev meafure windows with arches, round, 
and eliptical wmdows as if full fquare, aliedging wade 
in glafi and time in fetting up e(][uivalent to the v&. 
cancy. 

S3 ad5s\i 



t$i To Measure fif 

Admit Aat in a certsun hoat are two lows of win^ 
daws, 20 in leacli row^ die height of die lower n>w 9^ 
ieet 10 inches, height of the higher 1 foot lefs, and 
Aeir breadths half ueir hei^^ required their touL 
eo{itents? 



F. 


I. 


F. 


J. 


9 


10 


9 


10 


4 


II 


4 


i 



39 
9 


4 

• 


• ' 


43 


4 


2X20 

5 


341 


8 


10 

4 


g66 
780 


II 


4 

4 



35 
3 


4 
8 2 


39 ' 


2X20 
5 


'95 


10 
4 



780 . 3 4^ 



1747 



2 ^ anfwer. 



^ P L A I S T £ R B R S work ta opjiing and 
rendering are meafured by die flat yard of nine 
fteu 

MASONS work in firnie- ptaces is mea--. 
fared by the flat yard, in others by the folid foot,, 
and ui others by the rood of 21 by 3 or 63 feet. ' 



If a wall be 684 ftetlong. If a wall be &5 feet 

11 feet 8 inches Jbigk and Jona^t aod aj[ ftet ici 

I foot o in. thick, lequired indks hight /i^rf tha 

its folia contcDt in feet ^ roods of walling 

F. J P. L 

684 .. «5 

118 25 10 



f- 



75H 425 

114 4» 6 

21 3 



7980 . 7 

I 9 



-dN« 63) 12195 fO 



7980 )7 

3990 9) 313 



1^ 



'99^ Roods 34 53Feetan£ 

Feet 13965 anH 

SAWYERS work is meafurcd by the hun- 
dred (of 1 2 o feet to fttch handred.) 

RULE. Meafure one board of any flock as in 
board meafare, and multiply its content in feet by the 
number of cuts in fnch ftock ( Which is always one leis 
than the nomber of boards intlhat ftock> then divide the 
produ&by i2o^and the quotient is the fawyers hundreds 
and the remainder i» odd feet« 

Admit a ftock of 27 boards, each a i feet 9 inches 
long» and i c inches and a half broad, quei^ the . 
fawrvers hundreds in diat ftock, and the fawyers bill ac^ 
2s. od. per hundred I 

Length aif. 9i.sss21.75f; breadth i5|-i.— IS-S?* 

Then ^'75 X 15-^ ^ ^^^^ the area of one board. 

Arid ,28.093x27^ ^ ^^^^^ ^^^ ^^ ^ g^^ 

120 
per hund, come 10 15 s « 2d. ' theanfWer. 

^ There 



( 2iOO ) > 
Q^u E s T 1 o N s in M « N 3 U R A T I O N. 

Thci^e-is alquareof 2;ooyarfsin area, query eael^ 
fide, and th^ breadth of a gnomon or walk along one 
fide and oneend, that may take up jufl half th^.fquare ? 

I ft. V 250G ■•.50 yards each Cid: - - 

I2500 / , 
id. ^-7-,= 35-35 aod 50-35-35 = H-^S 

treadth of the walk. 

2d. Admit a paraUelogram 64 yards hy 32', query 
ihe diagonal of a fquare 5 times as mu^ JA dl£A -^ 

V 64X 32X5X8 =iP 143. 1 anf. 

3d. If die areaof aparajjelogrambe 2048 yards> and 
its breadth 40 y^s, query its length ? 

*■ ■ =51.? yards anfw?^. 
4a 

4th. If the il4e of an equilateral triangle be 48 yardsy 
tjuery its aica, and the area qf its leaft circumfcribed 
circle ? • . 

,ft. /49 X 4?-l!iii =^41,56 the perpcB. 
ad.. 41.56x24 = 997.44 area of the trianjfje, 
3d. 2121^ .+ ^1.5$ -. 55,|i the circlets ^ifo, 
4th. 55.41 X 55-41 X .7354= 24"3-8856its' 

5th. If i^e greater dijagonal of a rhombus be i^oo, 
query its area ? 

As v^i— >5x.5 a(? .866 : 50 :: i : jp.73 

• each fide. 

And 57.7s X 'JO oc ;288§.5 Acj»rfji ? 

If 



QuzsTrONS i/f Mensuration 201 

If the three fides of a plaia'triangle be 24 16 and is 
perches, query its afea ^ 

24 + i6-t-i2^ = a6 ; 26-24 ='2, 26-.i«= 10. 

2 
26—12 = 14 

And v^26 A 14X10X 2=85.32 perches die aret 

Again as 24 : 16+12 :: i6 — 12: 4.^ the diiFe* 
rence of the (egments of the bafe then 

12 — 2.jf = 9.^ then \/ 12 X 1 2 — 9^ X 9.^ =7*'» 
the perpendicular in the triangle on the longeft fide ; 
whence 12X7.1 1 = 85.32 the aiea as above. 

7.th. Admit a-garden In form of trapezia, its four 
fences are 150, loo, 200> and 250 yards refpeflivelv, 
and its content the greateft poffible ; now it may be 
bought for 20I. an acre, or lor 130 guineas, query 
which is mofi in fiivour of the purduilcr, and how 
much ? 

i^o+i6o + 2oo-f2yc^, ^ j3^^ ^3^^^^ _ ^ ^^^ 

380—230 180 
380— i6o ag 220, and 380— 150 — ijo. Then 

\/iJoX 180X 220X230»34409.H8 yds.s57.1094* 
acres the oontentk . 

'.* 7.10946 aeies at 20L per acre r4t 3 9-^ 
But 130 goineaa are equal to 136 10 

WTienccthewholeat i30gttineaiis 5. 13 9^ 
in faYQur of the pnrchaier, 

^ 8th. Reqmred the difierenct between the area of a 
db'cle whofe radius is 50 yards, and its greateft infoib- 
cd j^naie f 

50 X 50 X 2 >B 5000 the area of the greateft infcribed 
iqoare, then 100 X 100 X •7854 «*« 7845 the fueaol 
the cii^e, and 7854 — 5000 »2854 the anf. 

9th* 



9th. If) the longeft lisie that Qaur be trisen in m 
odUgonal plain be 200 yds> query bow. loan^^ bricks. will 
be n^ceflary to wall it round z yards bi|;h, allowing 10a 
to die yard; flat meafitfc l" 

^/ 200x200 ^ 141,456 the fide of Ae infcribed 
» « ^uare 

,A8 natund£ne;of67d^ 30m. «w« ♦pa^ l-^^-^-w^ 

: 1 : 76.54 yardatbc.fidcoftheoftagon*^ 
tbefi 76.54x8.,=;:: 61.:^ 32 tbei perimeter tlM»«of 
a9d6i2«3aXi4X ipQ^^ 192464 bricks anfiver^ 

loth. Admit the radius of q^adrantal plain 60a ydA* 
DOW if a femicircle be defciibed on the quadra^ tal 
chord ; required the area q/ tji^t June life^ ip^^t cobl- 
tained between the i^cirole and quadraot^l arjdJ^ ? 

i/-^22i!i^'=i424.26whifch X 2=848.5*^00*- 
drantal chords or diameter of ^e feijicirclc 

»«>.x.»ooX,7a54 ^ 2^7^^ amthcofthcqwdiant 

4 . 

600x6000^ _ Vsoooo thearaLofthc trianglft.? 

their difference 102744 ^^ea o^ ^« quad^fai»tal fcgfiept 

180000 X;^X. 7854=282744 the area of the femicircle^ 

the diiFfrence. \^099^ ^ a^ca. 9? t)j«; h»»^ ije^^uixied 

i\r. if. This curve luted ijpaoe a^an. pediifily 
fquareable, and equal to the area of the greateft triangl* 
ill the quadrant.. 

Whence ^'^'^ ^ ^""^ =-'180000 the aieaoftht 

trmgjie, aud alfo of the lun^ 

nth. If the triangle be 900 yards and thepi?ipen- 
-dicular 4Q yards, query thelengdi of its bafe ? 

2^ ^ ^^,5 wiicb douWW H 45 yards, wt 
4 

laih* 



<i2ih. Ifthe-IOngeft d^gonal ofa cubical ibUd be 64 
query its iide and felidity ? 

^64 X64 s= 36.95 the fide. Hence the folidity 

is ei^Iy'iootfd by the rde for a cube. 

t3di. If a cubical fodt of ^ron, were converted intbi 
A fquare bar an inch aboat, query its length, allovnng 
^owafte of metal. 

f « ^ i'2 X 112 -- o . 1. *. .. 

— = 27648 inches = 2304 feet aaf, 

.25 X -25 . ^ 

r4.th. Admit a fquare pyramid tfach fide qf its bafe 
30 inches, and its perpendicular height 120 inches^ 
to be divided by fedions parallel to its bafe, into 3 
equal parts; query the perpendiculal: height of eack 
fart? 

30 X 30 X 40= 36000 the folidity in Inches, now 
two thirds therecl is 24000, and one third thereof is 
12000. . 

Splidity. Cube of heigh. Sol. Cube of heigh. 

••• As ^6000 : iiooci2oxi2b : . 24000 : 1 152060 

A« 36000 ; iioX 120 X i"20 :: 12000 : 57600 

^y ^— ^, —. 

V 1152000 = 104.8 alfoV 576000 ==83.4 
Then no — - 1 04. 8 «= 15.2 length of the thicka»ft 

pait. 
And 104.8'— 83.2 =« ai.6 lengthof the middle part. 
Confequently %i,% is is the length of the top part. 

•'V. W« j\» 

15th. A had a beam of oak timber 18 inches fquare 
thro\ighout, and 25 feet long, which he bartered with 
£ for an Unilateral triangular beam eachiide 24 inches, 
length 25 feet, query the balance at 2s, 6d. per' foot 
and to whom due f * 

■— ^ _- 56.45 the folidity of the fquare beam 



^^24XH--it£il X i2X»s« 37.95 the folidity 
:i>f the triangular one. therefore S^'^S 



€<f>4 QuEsifroNS in MENtvuATiov; 

56«a^-— 37.9<a« 18.5 at 2S. 6d, per foot is »1. $s« 9d, 

the baknce due to A. anfweri 

i6th. Admit the diameter of die bafe oft conical 
wedge ofgold 3 inches, and its lie^ht 9 inches; queiy 
what length of wire may be expeded from it, wioiout 
lofs of metal, the diameter of its bafe one hundred part 
of an inch ? 

ift. 3 X-j X .7854 X 3 »*»i.»o58^thcfolidityof 
•Ae cone. 

ad- ' ■ — ^ '■ a5s*7oooo inches asa 4 miles 

.01X.01X.7854. ' 
asd 460 yards anfwer. 

17th. Required the axis of a globe whoie folidi^ 
may be juil equal to the area of its furface ? 

Sol. '7^^^^^ « 6 inches anfWer. 
•5*36 

iSth. If the breadth of a piifin be equal to the iquare 
pf its depth, and its length equal to the fquare of the 
breadth, required its dimenfions and iblidity when the 
folid content then^of is juH half the fquare of its length ? 
Anfwer Depth «. Breadth 4. Length 16. Solidity ^^S^ 

. 19th. If the diameters taken in the inlide of an elip- 
tical ring be 47 and 17 inches, and the diameter of the 
metaU which is cylindric 3 inches, query its folid and 
fuperficial content ? 

Sol. 47 + 3 =»= S^9 a7 +3 = 30; then fo r the meam 

length of the ring 2 X V 50X50+30X30 + J£. ^ 

3 
126.6 per the property of the elipfis. 
And3X 3>^.7854X w6.6 =894.88476 the folidity. 
Again i : 3,.i4i6 : 1 3 • 9*^H^ ^^ periphery of the 

And 9^.248 X i*6'6 tas 1193.1796^ its fuperficial 

THE 
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APPENDIX. 

CUR ON OLD QY 1^ thP Art of <:ompU«ing 

events xpoitioQod ia hiftpfy^ md^t^f^iiMt %o o^ijer 
uies: by its he%f ace £xe4 ^e.qK>y^lj?^ba^:»n.d4arm5 
ifbund in Almanacks, it aflifls in determining the .new 
and full moon^ eclipfes of the Sun and Moon &c. 
The Julian Mm, takes its ncn^-from Jyt^ri^s Ce- 
sar's reformation of the calendar, which was.done fgcty 
ive years befove Chrift, 

The Qregc^laA j£ra ta|s:es its name from Pope Gr£« 
caRT Xin and beg^ in OiloJbcr .5.th' is^.^» ^^^ y^^- 
not fidoptcid in Great Britdn until the yearj75,i when 
by A£l of ParHament the 3d. of September was nyide the 
JL4, by ftrikSng out 1 1 days. 

The Metonic or Golden Number^ called by 
feme the Prime, invented by Me ton a Citizen of 
Athens, coniifts of a cycle of nineteen years, im which 
tkne the lunations always return to .the ikme 4ay» but 
aot exa^ly the fame time of the day, by an hour twen- 
ty feven minutes and thirty three feconds ; fo that in 
tiiree hundred and twelve years and a half the lunations 
gain one day. 

ST^ fiki the ^old^ Number. 
R U L £.. To the year add i, jmd divide the ium 
by 19, what remains is the Golden number for that 
year> and if o remains 19 is the Golden number, 
year 1772 
+ 1 
19)1773(93 ^he quotient, and 6 remains 
the Golden number required. 

i'c find if it he Leap year^ or what year paft 

R U t E. ^ Divide the year by 4 if o year 

remain it is leap year, or i 2 3 paft 4 )1772 

asbythcTomainder. ^ ^43oReir« 

••• it> is leap year 



206 A P F E ;JI D I X, 

To find the Dominical letter for any propofcd 
year. 

RULE. To the year add its 4th. part ( omitting 
fradions ) and divide that fam by feyen, dien the re- 
mainder, ftbtrafted from feven gives the index rf the 
dominicallctter reckoning A i, B 2, C 3, D 4, E 5, 
F 6, G 7. 

Required the Dwninical I ^^ '^^! 
letterfori772? J "^ _lli 

L 3^^ 3 Remains. 

;and7— .3^4 ♦.• D is the donunical letter^ 

N. B. In Leap year there are two dominical letters, 
one for January and February and another to the years 
end, and this rule giv^s the latter, as for this year E D 
that is in January and February £ is the dominical letter 
and after that P to the years ^nd, 

To find the ^paS^ or Moon^s age when the 
year iegins. 

RULE. For this and the next Century, w« undl 
1 900 Subtrad 1 from the Golden number, multiply the 
remainder by ii,'reje6k the thirties and you have the 
cpaft. year i/72> Gojd^n number 6 query the cpaft ? 

I 

5X11=55 
and 55 — 30=25 the epact. 

N, B. When the Golden number is i, the Epadl oy 
Moon's age the beginning of the New year is o. 

To find the Lunations ntix, the time of new or 
&U Moon apcording to hjsr mean motion, 

The Months mufi be numbered asunder. 

Firfi 



I 



an. o, March i. May 3, July 5, Sep. 8, Nov. lo, 
eb, 2, April 2, June 4, Aug. 6, 061. 8, Dec. 10, 
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A Table fliewing by infpe£Hon the Golden num- 
ber, £pa6t, and Dominical letter for 60 years. 



Years 


GN 


Ept. 


D. L, 


Years 


GN 


Ept, 


D. L. 


1772 


6 


as 


ED 


1802 


17 


26 


C 


3 


■J 


6 


C 


3 


18 


J 


B . 


4 


^S 


B 


4 


19 


AG 


5 


9 


A 


5 


I 





F 


6 


10 


9 


GF 


6 


2 


II 


E 


7 


II 


20 


E 


I 


3 


22 


D 


8 


12 


I 


D 


4 


3 


CB 


9 
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Firfi for niw Maoi>i^ 

R U i E. To thtf Epa^ adid the number of chfc 
]!ilo]id^ Wiiick (km fubtraa fidm 30 if you dm, or 
fiom eg and tbe remaindci is the day of new moon. 
^^ Re^iurcd 
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Refi[uired the time 
of new moon in May 
1772? 



. Reqtured the Time 
of .tfew moon in 
December 1772 ? . 



Epaa.25 '^ . 
May num. 3 

28 
and 30 — 28 =r2d. of M«y 
anfwcr. 
Epa£l25 + ioc=35 and 

59—35= 24tli- of Dec, 
new moon required. 
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* Secmdfor Full Motinp 

RULE. Subtradt the fum of epad and number 
of the month from 15 if you can, or from 45 and 
die. remainder i$ the day of full moon. 



Required the time of 
full moon in May 1772 ? 

-Required the day of 
fy\\ moon in December 



Epad 25+3=28 and 

45— -28*= 17th. anf. 

Epad 25 + 10=35 knd 

45-^35 S5S 10 full moon. 

To • 
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T9^t9dthe MboVs ngt^ taking HAyeUr^ mmtbi 
anddi^ giveth 

RULE. CeUeathe.epaa for the year, number 
<^xhi montE, and d^' of t&i incmth iiitd 6ne (am, 
w&ic3^ is the inoonr's a<g;e if i^'d^r jo, if atjdve t&i 
eveipludisthe mo6n*sagfe. 

Required the aiooa't age on May the 2zd. 1 7.7^ ? 

EpaA 25 + May'4 ftdttL ^4* ?a jus 50 and so^^jaa^ 
20 aa/8 old an C T9 
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Tofnd the time of Moon's Southings han^if^ 
her age given. 

RULE. Multiply the age if under ij;, or if 
above the overplus by 8, then multiply the units figure 
of the produ^l by 6, and that product js minutes, which 
with the tens figure of die iirft product, is the time of 
fouthing in the afternoon if the moon is under 15 days 
old, but in die morning if above 15. 

Required 
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o\dt 

2^<^i 5-=s7, whidi H 9 =c 5^ and 6 X6 ass'36 diere^e 

tbe»0(m Aa(4^'fi oMfouAtat f «• dock ^^m. in 4W 

morning. 

Sr^ /»i /i&^ Jig^ iffa $e^m of the fun's flacc 

in the Ecliptk 0H any proj^ofea dctj. 

Here the day of the iiiiTs entrance into each fign 
miift be pfemTied. wfiiK^Ii ore as follows. 

ijtt.Or Aries Mafcfi io*S.^ 2d Tauriie April xoth* 
jd. Oemihi May ^ifU 4A. Ckncer June 2iiU 
jtH. Leo Juljr 2id. dtBi. Virgo Augutt 25^. 

^t&. l«ibraSepten9bet23^ Stih. Scorpio Oct. 23d^ 
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9th. Sagitai-ius Nov. zzd. loth. CapricornusD/2i(«' 
. loth. Aquarius Jan. 20th. 1,2th. rifces Feb. 19th* 

RULE. Take the difference between the day 
of the month propofed, and the day of the fun's entrance 
into the fign of that month, if die propoied day be greater 
that difference is the degree of the fun's place in that 
lign, but if it be lefs, fubtraft the difference from 30, 
and the remainder is the degree of the fun'i place in the 
preceeding fign. 

Required the fun's place May the 28th? 
Sun enters gemini May 2 1 which 
Sub. froni 28 

•.' Sun's place is gemini 7 degrees. 
Required the fun's place November the 14th? 
Sun enters fagitarius November 2 2d. from whic& 
Subtraa 14 

difference S 

then 30*— >8=:22 *,* Sun place is Scorpio 22 degrees. 

To find the place of the moorCs node in the 
Ecliptic. 

N, B. iff. The orbit or path of the moon is in- 
clined to the ecliptic, or fun's high way at an angle of 
5 degrees nearly, and the interfedtion of the orbit of 
the moon and ecliptic is called the node. Hence there 
are two nodes always 6 iigns afunder. 

2d. The place of the node at the beg^ning of the 
year 1770 was Sagitarius 13d. 25m. and its motion is 
retrograde, 

f 19 o 23* annually, 
at the rate of < 1 35 20 monthly or in 30 days 
i 3 1030 per day. 

RULE. Multiply the annual motion by the 
years conipleat fince the beginnine of 1770* divide 
the odd days by 30, then muhiply the monthly motion 
by the quotient, and the daily motion by the remainder, 
colleft the three products into one fum, which fubtraft 
from the place of ^the node at the beginning .of 1770, 
". " and 
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and the remainder is the place of the moon's node at 
the time propofed 

Required the place of the moon's node on May the 
20th 1772? 

Here are fince the beginning of 1770, 2 compleat 
years, and 114 odd days . to may the 20th. whence 
141 -f- 30 = 4 the quotient, and 21 remainder, 
node's annual mo. monthly mo. daily mo. 
ipd. 23V 1 o 35' 2" 3' 10" 30 

1 4 3 

S. I 8 46 6 20 8 9 31 30 

6 20 8 ' 7 

I , 6 40 I 6 40 30 

1 16 12 48 which per rule fubtraftfrom 
8 13 25= sSagitariu8 13 Q 21' 
62712 1 2 or Libra 27d. 1 2' 1 2*' the node's place 
N, B, The limit of folar eclipfes^is 12® from the 
node, and the limit of lunar eclipfes 1 8. 

Therefore if at new moon, the moon be within 18 ^ 
of either node, there will then be an eclipfe (A the fun. 
And if at full moon, the moon be within 1 2 ^ of 
either node, there will then be an eclipfe of the moon, 

^ofind any new, orfullmoonj whether there 
mlly or will not be an Eclipfe of fun or moon. 

This problem is reduced toiinding the difbmceof the 
luminaries from the place pf the goon's node at full or 
change. 

RULE. Compare the place of the fun on the 
day of full or change, (found as be Core direded) with 
the place, of the moon's node, per the lai}, and if the 
fun's place be within the afbrdaid limits, there wUl 
be an eclipfe otherwife none. 

^0 determine the Eclipfes in the year 1772. 

I ft., Il)egin with March iiumber i + epadt 25:^ 
26 and 45 -— 26 =: 19 hence we have a full moon 19 
of March. *•* aodes 
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-.• node's annua 
19023m. 

X 2 


I mo. 
whicl 


monthly 
1035m. 


mo. 

, 2S. 

2 


daily mo» 

3i?i^ IQ.50 
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1 « 46 

3 »o 4 


3 10 
1 fub. 


4 
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*9 3 00 
3 


I 00 19 


J7 9 . 00 


I 12 57 23 
8 13 25* 


3 10 30 
00 19 30 



7 00 27 36 or Scorpio ood/27m. 

.For the fun'splace, 26 — 19=1 and 30— inr29 
••• Sun is in Pifces 29d. or i is . 2gd. 
Moon's node fttbtraft 7 00 27m, 

DifFerence 4 ^3 33 

Subtr^irom p 00 .oo 

Difta^cc from the node i i 27 paft (]ie limit 
no eclipfe. 

2d. April number 2 + «paft 25=27, and ^a^^zj 
-= 3d. new moon. 

From January ift. 177010 April 3d. -^772, is 2 yeait 
and 94 days, or 2 years, 3 months, 4 days. 

s. d. m. I^or fun's place 
•••« year's «otion-of^ode i 8 46 20 — 3=i7and 

3 months motion ditto 4 46 o 3c — 17== 1 3d. 

4 days ditto 12 42 that is os. 13d,. 

I 134442 Sun^splace, 
Subtraft from ' 8 13 zg 

Place of Moon' s notfe 6 29 40 i S 
Sun's place 4ie^ o 13 

'^. of ncide ^d fun's pU^ 5 j 5 i 8 42 which 

fubtraft from j 6 00 
dift. of fun from the Aodes; 16 40 1 8 within the folar 
limit qonfequently an ecUpft of the fun, Ap. 3d. tho* 
iutj^finallone. 
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3d. April 2^25= 27 and 4,i^^7==i S*. full tnooii 
From the place of the node Ap: 3d* . 6s.29d.40m.18s. 

Subtra£t 15 Hays motion of the node 47 4Q 

April 1 8tii! moon's node is in 6 2| 52 38 
>JLp, iSth.^Siin'splace is o ^^ 00 

dift. of Sup frommopn's no^^ , .6 00 . 52. 38 

Therefore rejeding 6 Signs it appears the fun is very 
near, the moon's -South node, confequently a great 
Eelipfe of:t;he moon. 

4th; May 3+25=28 and 30— 28as=2d. of May new 
Moon. 

Ap. 18 Moon's node in .6s, 28di 52111. 38s. 
15 days motion Subtrad . - ♦ 47 40 

May 2d- moon's node is in 
Sun's place then is 



6 

I 


28 04 58 

II Ob 


1 


17 4 58 



dift. of fun from moon's node o 12 55 02 within 
the limit of jan eelipfe of the fun. 

5th.. May 3+25 = 28, and 45— -28 3= 17th. full 
moon. 

May 2dr moon's node is in 6s. 28d. 4m. 58s. 
15 days mo. fubtrad 00 47 40 

May, 17th. node in 
Sun's place then 



6 


27 


»7 


18 


I 


26 


00 




e ? 


01 


»7 


18 


6 









difiance from the node 
Sabtrad from 

Sun^s .Jiftance from the node 28 42 42 
Paft the limit no eelipfe this full moon. 
6th. Having found them paft the limits may. advance 
forwards five months ; fo here we begin again at 
Oaober. . . ~ 

Odlober 8 + 25 = 33 and 45 — 33 = i;?th. full moon. 
From the b^inning of 1770 to 1772 Odlober 12th. 
is 2 years 286 days or 2 years 9 months 16 days. 

, U whence 
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wicncc i years mo. of node IS. Bd. 46m* 

•9mo. ditto 14 18 

16 days 50 43 



Sum I 23 54 48 
Sabtra£tfix)m 8 13 25 



Oft 1 2th. Moon's node in 6 19 30 12 
Sun's place 6 19 



Dift. of Ton and moon's node 00 30 12 far 
within the limit confequently an ecUpfe of the moon. 
7^1. As this lunation is near the node, we examine the 
{^receeding new ^00^ in .September. 

September 8 + 25 s= 33 ^459-^33 «= ^6th new^ 
moon. 

OAdber I2th. pioon's nodeis 6s. i9d 3Qm, 12 s, 
In going backwards add 15 days motion 47 40 

September 26th. moon's node in 6 20 17 52 
Sun's placfe then 6 3 



Diftapce of fun from node 17 17 52 

but the limit at new moon is l8d. %• within that limit 
an eclipfe of the fun. 

Bth. As this new moon happens but juft within the 
limit, we may proceed to the new moon in 06lober. 
Oftobcr 8+25 = 33, 59—33 = 26th. new moon. 
Place of node Oftober 12th. 6s. i9d. 30m. 12s. 
15 days motion fubtra^ 47 40 

Odober 26th moon's node in 6 18 42 32 ' 
Sun's place then 7 3 00 

pittance of fun and node o 14 17 28 

within the limit a fmall eclipfe of the fun.^ 

9th. As this eclipfe happens near the limit, we may 
conclude for this year, havmg found 4 (mall eclipfes of 
the fun, ^ndtwo £reat eclipfes of the moon. 

By tfiii method you may compute the ecHpfes that 
will happen any year to come, but cannot determine by 
this rule whether any of thefe eclipfes will be vifibl^^ 
fj,ox tibe hovir of the day when they happen. 
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A Plan of a Perpetual Almanac, by wMch may 
be found in a minute's time/ the day of the mouth, 
in any year to come. 
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DIRECTIONS. 



Under the word years find the year, above which is 
liie* dominical letter for that year ; then againft the 
month in the other table, find the fame letter,over which 
are placed the days of the^ month for every funday of 
that month. 

Each blank fpace fhews the year following is leajp 
yfcar, and in leap year for January and February ule 
the letter above the preceeding blank. 
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A Perj>etaal T a b l e of Sun Rifing, every Third 
Dxy ia the Year, Calculated Ibr the Latitude' of 

WmXfeHAVEif. • r * ' 
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The ufe. Find the month on the left hand iide^ 
and day at top» and ia the angle of meeting laterally 

ftand 
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ftand the hour and minute of fun rifing. As March 
the 29th. the fun rifes at 6 o*clock, and 9 minutes. 
May the 5th. fun rifcs at 40'clock 24 minutes. 
If fun rifing be required one of the intermediate days 
as May 7th. you will find hy the table 3 days has 6 
minutes difference, fo that on May the 7th. it rifes at^ 
4 o'clock zo minutes. 

i\r. B. So many minutes as it rifes after 876543 
it fcts as many before 456789 

A Tranfient view of the Solar Syjim. 

TH E true fyftem of the world introduced of old 
by Pythagoras and his followers, rcvifedof 
late by Copernicus and finally proved and demon- 
firated by the more late incomparable Sir L NeWtok*- 
In which fyftem the fun i^ accounted much the largeft of 
all the heavei^y bodies, placed in or near the centre of- 
the planets, wi^< a rotation about its axis in 25 days 
12 hours, its diameter equal to 100 diameters of the 
earth, and therefore the body of the fun muH be a 
milion times greater than the eardi; 

This great and glorious body is the fountain of light 
and heat, whofe genial influence, invigorates and 
cheriihes both the animal and vegetable fpecies, by its 
incxhauftible ftore. There are frequently dark fpots 
obferved on the fun's difk, by means whereof its rotation 
on its axis has been obferved, but what thofe fpots are» » 
or of what ufe, is only conjefture. 

The firft planet in order next to the: fui>. in refpe€l to 
diftance, is Mercury, at about 32 milions of miles, 
carried round the fun in 87d. 23h. and a quarter, is 
feldom feen by reafon of ira fmalf diflance from the fun, 
beine never more than 28 degrees and one third elon- * 
gated from it ; the progreffive velocity in its orbit 
1^5 miles per minute. This planet frequently tran- 
iits the fun. 

The I next in the fyftem is Venus, diftant from the 
fun 59 milions of miles, performs its periodical revo- 
^•lution round die fun in 224d. i4h. nearly. This is a 
U 3 \av!^v 
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bright and Indd ftar of the ML mfigniixt(Sk, h foarr^ 
timet a'momiag, (bmetimes <an evemng ftar, and wheih 
viewed l{turoagh«;goodtdefcope vasiesils j^haTes aa doth: 
the mooD. It- hiassbeen iben in the ' ^day/ its Telocity iii 
it«Qri)ttis 1146/ miles per minute^ hs ^;reatBt elofi- 
gatioB from tlie'lttm is no^ quite 48 degre^sl Mertuiy 
afid Venos are calkd/ ift&rioir plairtts^'beeanfe^thtSv 
orbits are included within theoibitJOitite earth/ Tfieil^ 
Hiotioiis' viewed' frdmihe caithrare variable, fonfie-' 
times dire£t according to thebrder cCthc ^ns^at otbier 
times retrograde or contrary to the order of the figns^ 
and fbmelimes iftatlon^y or wixhoutan)r apparent mo- 
tion at ail ^ aithb" ' iih'eir real^ nibtiohs iif th^ir orbits are- 
at all thofe times reeukr and uniform; demonftrable by 
thcOVflwy. Venus -feldom tranfiti th* -fon, Wldib' I 
Have twice feen it on the foil's diflc, ^7^. bn June die 
6th- 1761^ and on May the 3d. -1769^ bat diis phe^' 
nomenoA will not hbppen again till theyear 1874. ■ 
' The «arthis the next planet ill the fyftem; diftant 
from the fun 81 aiilions' o£^ miles, ifrgtd h)ttnd the' 
fun in 365 days^6 hours 9 mihntei 3i fetonds '#ith iti^ 
axis always parallel to itfeif,' (as wpfefentedbythfe tcW 
liuian ia onriorrery) inclined to the ecliptic'66d :' 3ottk''' 
on which depends the vidfitode of &dbns; Tpring'^ 
fymmer^ autumn, -and wihtei- ; with all thir ■ varftty of 
length of days in all jatitudbs. At iktiatke dtne turtiing^'' 
on Its iftxis,^ in 2^ hours ^6 minutes ueaity, co^fBtutihg^ 
d^y always on that fide towards the i^n, and i^ight oti;' 
the oppofite fide, ^n this moiiottidib d^jtend the' tw^' 
tides of d'Qod and. ebb each day. The earth aHb hi» 
the moon in its annual tour round the fun' att^diiyg, ' 
apd refpediag it ib the centre of its mbdmi^ at>out 
which it revolves once in 17 days 7 hours, 43 minnt^ 
5 fecond^, and. turns on its axis in the fame time; at the' 
diftance of about 14U thoufand miles. Thisatten-' 
dant on the earthy receives its light, lufture, or bright-' 
neis from the fun^ and tranfmits it to to the earth by 
refledtion, as is evident from its increafe and wane, and: 
Alfo from its dark appearance when eclipfed, or deprived', 
ofthe^lar light* Tfa^reafon'of cclipfes is evidently 

.: . demonilrated * 
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^emonftrated by an appurtinapt to the Orrciy called a 
Lunarium. 

Next to the earth and ix\oon is ^ars at t^e dillai^Ges 
of 1 23 milions of miles froxa die iun, vfho finifhes hii. 
revolution jroiind the Cm in one year 321 day% 
32h. iSm* our time ; the magnkuds of this planet ii^ 
^parently variabre, owing to*its variabjle diflance froift 
^e earth, being at one t;ime 162 milions of miles,, 
ijiarer the eardi^'thah. at another. This planet U 
fi)metimes^ iu cgojundion with dije fu^, atQl^er timet 
ifi oppofition, but Mercury ana Venus are never in* 
Qpopfixion to the^ fj^n, yet they have two cpnjunjilions, 
inferior and fuperipf. 

The next ta Mars is the phnet Jupiter diftant from^ 
the fun 424 miliohs of miles, and revolves^ round the 
fun in 1 1 years 313d. 8h. alibis thought to turn on it» 
axis once in 9 hours 56 mmutes, fo that the inhabitants 
ofdi.is pl^t (if any) have fhort days, and long years j 
tlus planet is.i^inetuxkiin c;oi^UBCUon with th^ fun,, 
and fonietimes In ojipbijtion' to iL And has, four, 
ipcons, oi* attendants, ' mbyiijg romid him at dijFerent 
diftances in d}fitrent. peribi^si though not vi£ble to th^. 
naked eye, theymay be.^inAJy 1^^ 
with a good reftc9ting telffcopc. 

Their immerfions into, and emerfions out of Jupiter V 
Ihadow, fumilh data for adjulHng the longitude of 
places on land, but glaflbs fpr their obfervation at fea» 
are rendjsd ufelefs by the motion of the ihip. 

. The next and fartheft Tn our fyfteipi is Saturn, djibiiti 
from the fun yjy milions of mifes, reygjlying roundi 
it, at the flow and tardy rate pf'ac^ years 158 day*' 
i*^ hours 14 minutes. ' This placet alfo has 5 moons, 
of attendants called Satellites moving round him at| 
diffiefent diftances in different periods, but they are all- 
ihyfitle.tQ tlie unaffifted eye/This plaiiet Jias a vaft fur- 
pHzing Hng^ that appears through a good elafs* to be, 
liltfpenddd round his body, of a cohiiderabl^ ufpd^; 
l^t of whatufeit naaj' be,, is all cgnje^ofe. 

The 
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The real orbits of all thefe planets, not excepting 
the earth are cliptical, the fun in the focus of each 
orbit, confequently they are all at times nearer to that 
fountain of light, and at times farther removed. This 
by the laws" of gravity and attradion introduces an" 
irregularity in their real motions in their Vbits, being 
accelerated in motion when neareft the fUn, in their 
perihelicn : and a little retarded, when at their farthdf 
diilance from the fun, in aphelion:; But their apparent; 
motions, as viewed from the earth alio in motion, are 
much more irregular among the fixed liars : Their 
geocentric motions being fometimes progreffive, by 
and by ftationary, and then retrograde, all which phe- 
nomenon; as obferved in the motions of thefe. planetary 
bodies arc curioufly reprefented and demonilrated, inr 
that grand piece of machinery called the Orrery. 

. Comets, are dupendous bodies of different denfites' 
like the planets^ revolving round the fun, as their com- 
mon centre, in fuch Very cliptical or excentric orbits, 
that they never appear to us, but in that part of their" 
orbits when they defcend neair the fun ; from whence 
after having paflcd their perihelion, with the greateft' 
velocity, they afcendon the contrary fide of their orbits, 
running out beyond the orbit of Saturn, where their* 
motions are hardly feniible. Their orbits, in general, 
are a crofs the Heavens in all directions ; whereasr 
the planetary orbits, only go from well to eaft ; hence 
the comets circulate freely without giving interruption to 
the planets, cr being by them interruptcid. This gives 
us a ftriking inftance of the wifdom of creating power,, 
balancing and proportioning the two forces of atrac- 
tion and projection, called the centripetal and centrifu- 
• gal forces ; by which the whole machine of our 
lyftem (and each fyftem of the univerfe) performs its 
motions with order and regularity. The periods of 3 
comets only areas yet determined, the firft of 75 years, 
and 76 alternately, appeared in 1534, 1607, 1682, 
and iJS^ 9 which may be expefted again in 183 3 • 
The fecond of 129 years, appeared in 1532, 1661, and 
may be expected to appear m 1789. The third of 575 

years 
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years, having laft appeared in 1680, may be expedled 
in 2235. The. comets aJl differ from the planets in 
their afjpefts, looking dufty and gloomy, as if fur- 
rounded wiph yali atmofpheres. They projedi behind 
thefni .towards tVat' part of the heayens oppofite to the 
fun, a gfo^igious mifty.^eam or lucid vapour, called 
their tails' ; fupppjfed to ie' the atna.oiphere of the 
comet, r^eiied to a gri^at degree, in its approach to 
the fun; enlargeing asfi diminiihing its dimeniions> a$ 
the comet aproaches to and recteos from its perihelion 
or neareft diflance.to the fun. 

^s to the diftination or purpofe of. comets, there 
}ias \)een various conje6lures ; whether they were world* 
formerly inhabited^ and reduced to a chaos ; or whether 
they are to* be future _worlds, not yet reduced to .a» 
habitable ilate; or whether they aremaffes of combufli- 
b'fe matter made to pioye psriodically jround the 
run,'for the conveyance' of heat and light to remote 
and dark regions,, and finally dfop into the fun,, to 
fupply his exhauiled fuel, and continual wafte Qfihi» 
heat and liglit ; 'pr whether .they are deiigaed.to im* 
pregnate the regioi\s of the pl^-^nets, yirii^ QictfyanitilvL' 
tajty vivifying particles, to make up the decay .of waJle^ 
ofthofe elementary grvnciples ; .or .wl^ethar they are. 
to brin^ about deluges or conflagratipxis $ or ito pot a. 
period to, or p;'pduce a change in other. worlds ; or 
lather tl^rjr do not reiped {^lother fon^ in diexemoCf 
focus of tH^ir yad eccentric orbits, a^d &rKe as iinks^ 
cpnneiiing one iyfi^ jd^ janotherplentifoUy.defnfing 
li^t Qfkih^, ifkto 1^ M^erimtdiate ipaots betweea 
i^m apd ij/km* : ' 

ffwf^<:piiMcr tii^ inunenfe diftance pftUM fixed Aans,. 
and i^iri$^|;nitude, to be yi£bk430 us at that (tiftanc6» 
ijt ,ca^^ MtM^aUy be /iippo&d, that fuch prol^iion of 
lumanaries were created by divine ^feildoih (that ioe» ' 
nothing in vain) onljr to afford us a glimering light in 
the night ; hence is it not probable that thefe flupen- 

doua 
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4[uos lumihanes, f&ewed over the infinite expanie 
were purpofely created to enli&jhten inumerable fyhems 
ef worlds,, revolving round uiem, as our earth, and 
the other planets revolve round the fan? And if every 
one of the fixed ftars be a fun to a new fyftem of revolv-i' 
vng bodies ; is it not probable that each of thofe fy- 
ikem9, take up nearly as much fpace as our fyftem ? 
And as to the number of fixed ftars viilble to the nak- 
ed eye^ amounting bnt to about 3 thoufa,nd in the 
largefl catalogues, on all fides of the heavens, if we 
have recourfe to telefcopes, the number of flars will 
become infinite. In the Pleiades, or 7 ftars, laigp 
telefcopes difcover 3 or 4 fcore ; in Orion where the 
naked eye difcovers not above 40 or 5 a, a good tele- 
fcope will difcover a thoufand more; In the conftela^ 
tion Perfeus, are more ftars to be feen with a tele* 
fcope than with the naked eye in the whole heavens 
at once. 

In the galaxy or milky way, encircling the whole 
concave of the heavens, for die breadm of ieveral 
degrees it is probable tlie number of ftars are immenfe ;- 
wm)(e blended light caufes fuch aconfufion of bright- 
nefs, in that part of the heavens, and being at fo vaft 
a diftance that no fingle flar can be diftinguiihed : 
as M>i>LT»N defcribes it, this part of the heavens is- 
powdered with fhirs. The idea of the immenfityof. 
the univerfe exhibits to us its^ fitnefe for the being 
of an infinite God, (whofe exigence, and glory ex- 
ceeds all haman a)mpreheniion) to difplay his im- 
menfe wiidom, power and goodnefs upoa. As ever/ 
point of infinite fpace may be confidered as the centre 
#f the divine prefence. ' " In whom we- Ifve and 
** move and have our being. There is no dying front* 
*< his prefence. The heavens, even, the- heaven of, 
^' heavens cannot contain him/* 
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A Table ofForeign Coin and their Value In Sterling 



CA Dina. 
I A Lion Dollar 
A Crown. - 
Tical- 
AMark 



Aleppo, 

JBarcelona, 

China, 

Denmark, 

n . ' L f AGuiMer - . - 

^^'*'^^- i A Dollar - - 

« I A Crown - - . 

f ranee. | A Livre Is 20 Sols - 
Florence. A Crown - 

(Copftakc ... 
A Guilder 
Crufadoe 
Rix Dollar of the Empire 
Gold Guilder - 
I Florin - - . 

I Guilder of Noremburg 
LMark 

r A Crofs Dollar 
A Specie Dollar 
A Zeeland Dollar • 
Old Philips Dollar 
Leopold's Dollar 
Holland. -^ Rudolphus's Dollar 

Prince of Orangc'sDoUar 
Maximilliah's Dollar 
Ferdinando's Dollar 
A Ducation 
^A Florin 

A Ducat - * - • 

Cohan 
fAHarpur - - - 

< An Obby or Cobb half ahar- 
tpur 
ifaly. A Dollar - - 



Hungary. 
Japan. 

Jrijh. 
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d. 
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4 


z 
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5 
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4 
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41 
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6 
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Perfia: 



I Ureven 
.'JKubble • 
Jiicat 

{Aiafh€e 
A&r 
Tpman Gold 
TDocat 
Poland. < Mark Lups 
(Timph" 
r Crufado 
» -^i / J Guilder of Gilder 
Portugal.^ i^iurcc is loooRces 



I « ^ o I 



Roiki 



I A 'Moidore marked 4006 
-' Atrown 

"A Valentia Ducat 
A Saragoza Ducat 
A Barcelona Ducat 
APeiceofElght 
SpciiH^ ^ A Mexico peice of Eight 
And 
A Peru Piece 
A Florin 

^A Pattacoon, or Petavo(m 
C A Florin. 



Sicily . 
Sweden, 

Turkey 
yemce. 



CChriftiana 
t Dollar- 
f Seraph 
^Zelbt • 
(Afper 
Zachin" 



I 
to 

5 
i 

6 
o 
6 
4 
3 
o 
2 

S 

6 

7 
7 
S 

S 

6 

4 
4 
4 

4 
4 
4 

£ 
O 
f 

2 

5 

o 

<^ 
7 



o 

o ^ 

o 

4.'." . 
8 

8 
« 

7 

'I 

6 

3 

6 

o 

6 

6 

4^ 

5 

4 

8 

6 

5 

4 

3 

o 

I 

7a 
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A Table to Convert Sterling Money intQ 
Irifh, Exchange at 8|L per Cent. 



Ster. Iriih l«ar.iSter.| 


Iri(h 


Ster. 


Iriih 




Far. 




Sh. 


^. s. d 


L. 


L. s. 


d. 


1 


1.085 


8 


8 8 


II 


II 18 


A 


2. 


2.L6 


9 


9 9 


12 


13 





3 


^ 3-25 


10 


10 10 


13 


14 I 


8 


d. 


d. 


XI 


II II 


14 


*'5 3 


4 


I 


I OS 


12 


13 


»S 


16 5 





-2 


2 0.6 


13 


14 .1 


16 


17 6 


S 


'3 


3 I 


H 


15 2 


17 


18 g 


4 


4 


4 i-a^ 


^5 


16 3 


I-S 


19 10 





•5 


5 ' 4.^. 


16 


'7 4 


>9 


20 II 


8 


6 


6 2 


17 


18 5 


20 


21 13 


4 


7 


/ ' 2.a 


18 


19 6 


30 


32 10 


c 


8 


8 .> i.^ 


T^ 


iL. 7 


40 


43 6 


8 


9 


9 3 ^ 


iL. 


1 I 8 


5^ 


54 3 


3 


lo 


10 '3-a 


2 


2 3 4 


60 


65 





.11 


iSh.id. 


3 

4 


350 
468 


70 
80 


75 J^ 
86 13 


8 
4 


'.•'..2 


2 2 ] 


5 


5 8 ^4 


90 


97 10 





'• -3 


3 3 


6 


a - JO . . 


ioo 


108 6 


8 


^ 'A 


4 4 


7 


7 II 8 


200 


216 13 


4 


5 


5 5 


.8 


8 13 4 


360 


325 .0 





, 6 


6 .6 


9 


9 1; 


400 


433 6 


8 


■ 7 


7 7 


10 


10 16 8 


500 


541 13 


_4 


: rbe Ufe of the Table. 




If I pay in Whitehaven 


1. s. d. 1. s. d. 




64I. 9S. 4d. how milch 


64. = 65 00 




imift I draw for in Dublin, 


4. = 4 6 8 




exchwgc 4t 8| per cent? 


090= 99 






0. 4 == 4^. 


S 




645 4 = 60 x6 9^.5 


' 






X 
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A Xablb to Convert Irifh Money into Sterling, 
change at 81,1. per Cent. 



ex« 



Irifh Sterli 
Far. S. d. Far 



1 



iPencei 



7 
9 

10 

II 

Shil. i 

a 

3 

4 
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Tables for the ready finding, by Addition 
the price of any number of Yards, Pounds, 
&c. from I to loop at any price from % 
farthing to ten pounds. 



I yd. 


at 1 qr. 


2qr. 


3V' 


I Penny 


2 


1 


I 


li 


2 


3 




li 


2:? 


•3 


4 


I 


4 


3 


4 


•5 


li 


ii 


3l 


5 


■t 


II 


3 


4i 


6 


7 


;i 


3^ 


5t 


■ 7 


8 


2 


4- 


6 


8 


9 


*i 


4r 


61 


9 


lO 


2t 


5 


■. 7i 


10 


2C 


5 


10 


» 3 


I S 


ao 


• 7* 


' I 3 


I lOj 


2 6 


4* 


10 


•I 8 


2 6 


3 4 


50 


I 0^ 


2 I 


3 li 


4- a 


6o 


I :i 3 


2 6 


3 9 


50 


70 


- 1 5.^ 


2 11 


4 4i 


5 10 


8b 


I 8 


3 4 


5 


r 6.8 


90 


IIOt 


^ 9 


5 74 


7 6 


100 


2 I 


4 2 


6 3 


8 4 


,200 


4 2 


8 4 


12 6 


i6 8 


•300 


6 3 


12 6 


18 9 


£50 


400 


8 4 


16 8 


I 5 


.» 13 4 


500 


105 


I 10 


I II 3 


2.1 8 


jiooo 


I 010 


2 I 8 


3 2. 6 


4- 3 .4 



Tables 



Tables Continued. 



Yard 


L. s. d./L. s. 


d 


L. s. d. 


L, s. d. 


I 


2 




3 


4 


5 


2 


4 




6 


8 


. 10 


3 


6 




9 


I 


I 3 


4 


8 


I 





I 4 


I 8 


5 


10 


I 


S 


I 8 


2 I 


6 


1 


' I 


6 


■2 


2 6 


7 


I 2 


I 


9 


24 


2 11 


8 


I 4 


2 





.2.8 


'3 4 


9 


I 6 


2 


3 


30 


3 9 


10 


I 8 


2 


6 


a4 


4 2 


20 


3 4 


5 





68 


8 4 


3° 


5 


7 


6 


10 


12 6 


. 40 


6 8 


10 





134 


16 8 


1 50 


8 4 


12 


6 


168 


1 10 


6o 


10 


15 





I 00 


> 5 0| 


70 


II 8 


17 


6 


' ^i 


I 9-2 


80 


13 4 


I 





I 68 


' 13 4! 


90 


15 


■i 2 


6 


I 10 


I 17 6 


100 


16 8 


I 5 


.0 


I 134 


2 I 8, 


20c 


' 13 4 


2 10 





3 68 


4 3 4, 


30c 


2 10 


3 15 





5 00 


6 5 0: 


40c 


368 


5 





6 134 


8 6 8. 


5fc 


4 "3 4 


6 5 





8 68 


10 8 4' 


1 1000 


8 6 8 


12 10 


0I16 13 4I 


20 16 8/ 



Tabi*!:^ 



A P P E K 9 X r« 



^3B 



Tables Continued* 



Yawi 

• 
I 


.L. 


s. d. 


L. s. d.' 


L. s. d.. 


L 


TT 


i.. ». d. 


b. 




6 


7 


8 




9 


10 


• 


2 




I 


I 2 


» 4 




t 6 


t 8 




3 




I 6 


J 9 


z 




2 3 


X 6 


; 


4 




a 


2 4 


2 8 




3 c 


3 4 




5 




2 6 


2 11 


3 4 




3 9 


4 * 




6 




3 


3 6 


4 




46 


S 


■ 


7 




3 6 


.4 > 


4 8 




1*5 


5 J» 




8 




4 


4 8 


5 4 




6 


6 8 




. 9 




4 6 


5 3 


6 




60 


76 




10 




5 e 


5 «« 


6 ^ 




7 6 


! ♦ 


, 


20 




10 e 


II 8 


>3 4 




•S 


16 8 




30 




IS 


17 6 


I 




2 6 


« Sv 




40 







« 3 4 


I 6 8 




10 .0 


« 13 4 




r 5P 




50 


I 9 2 


I 13 4 


. I 


'76 


2 18 


\ 


60 




10 


I 15 .0 


2. 




5*0 


2 10. 




70 




15 


2 IQ 


2 6 IB 




12 6 


2184 




8c 







268 


a «3 4 







i 6 8 




90 




5 


2 12 6 


30c 




76 


3 15 




loo 




10 


2. 18 4 


368 




ij 


4 1 4 
8 6 8 




j 200 




.0 


$ 16 8 


6 13 4 




10 


[ 


300 




10 


3 15 


10 00 


II 


5 


IS 10 


i 


400 


10 


c 


" J3 4 


It 6 8 
16 It 4 


»5 


c 


»6 J3 4 




500 


12 


to c 


1411 8 


iS 


»$ c 


20 16 8 




r 1000 


!L 





29 3 4 33 6 g| 


37 


10 o'4i. 13 41 


' 



Ta%l& 



»14 



AppenMjL 



Tables Continucdi. 



Yanl 


L. 


J. d 


L, s. 


L. 


»■ 


L- «. 


U 


s. 


L. s. 




1 




II 


i 


■■ 


2 


3 




4 


5 




3 




1 10 


2 




4 


6 




8 


JO 




i 




a ■ 9 


3 




6 


9 




12 


«5 


" 


4 




3 8 


4 




g 


12 




16 


1 




5 




+ 7 


S 




H3 


»5 







» 5 




6 




S 6 


6 


„ 


12 


]8| 




4 


1 10 




2 




6 5 

7 4 


7 
8 




;i 






8 

J2 


1 IS 

3 




9h 




8 3 


9 




18 


' 7; 




16 


2 5I 




! " 




9 * 


. to 


1 


c 


1 ic 


2 





2 10 


: 




18 4 


I c 


% 


c 


3 c 


4 





S 




B 3^ 


I 


7 6; 


1 10 


3 





4 10 


: 6 





7 10 


* 


40 


I 


16 s 


2 


4 





6 c 


8 





to D 




|o 


2 


5 10 


2 to 


5 





7 IC 


10 





12 10 




6o 


2 


*S 


3 


6 





9 


12 





15 




70 


3 


+ * 


3 10 


7 





10 lo 


H 





I7 iO 




Bt 


S 


13 4 


4 


S 





12 d^ 


i6 





10 




90' 


4 


z 6 


4IC 


9 





13 Jo 


18 





22 IC 




IOC 


4 


ti 8 


S c 


10 





15 


20 





25 


^ 


Pr ^*=<' 


9 


3 4 


10, 


10 


c 


30 


40 





50 




50^ 


\i 


11 


'S 


30 





+5 


60 





7S 


^ 


40c 


6 8 


so 


40 





60 


80 





100 


i" 


5oc| 


IX 


j8 4 


15 


5^ 


O: 


IS 


100 


ous o[ 


^■ 


J 000 


+5 




50 


too 





150 


ZOO 


z^o o[ 


^ 



TabliI 



.A,PPEN,D:I% 



HS 



Tables Continued. 



YiuJ 


u 


1 . 


s. 


L. 


L, 


L. 


L. 


L. 


1 I 




10 




15 


J 


2 


4 


6 


ic 


. ' 2 


I 





I 


10 


2 


. 4 


8 


12 


20 


? 


." I 


10 


2 


5 


3 


e 


,12 


iS 


3o\\ 


4 


2 





3 





4 


8 


it 


24| 40)1 


5 


2 


10 


3 


15 


5 


lb 


2C 


3C 


5C 


6 


3 


c 


4 


10 


6 


12 


^^ 


36 


6c 


7 


3 


10 


5 


5 


7 


H 


28 


. 4' 


70 


S 


4 





6 





S 


16 


32 


4S 


80 


9 


4 


10 


6 


'5 


9 


iS 


36 


54 


90 


. ^=' 


5 


c 


7 


10 


10 


20 


40 


6c 


100 


20 


10 





15 





20 


40 


8c 


I2C 


200 


3c 


IS 





22 


10: 


30 


60 


120 


180 


300 


40 


20 




30' 





40 


80 


^160 


240 


400 


SO 


25 




37 


10 


so 


100 


200 


300 


500 


6c 


3a 




45 


^. 


60 


120 


240 


360 


600 


7Ci 


35 




52 


10 


11 


140 


28c 


420 


700 


8c 


40 




60 





160 


320 


480 


800 


90 


45 




67 


10 


- 90 


180 


360 


520 


900, 


lOO 


50 




75 





roo 


20a 


40c 


600 


1000 


200 


100 




150 





200 


400 


80c 


1200 


2000 


300 


150 




225 





300 


600 


1 20c 


1800 


3000 


400 


200 




300 





400 


800 


1600 


2400 


4000 


500 


250 




375 


5oo| 


1600 


2000 


3000 


5000; 


1000 


500 




750 





loool 


2000 


4000 


6000 


10 ooq! 



*ru 



i}$ Appendix. 

TJ^ Ufe of the Tables, 

^at comes 85 yards to at 15s. lOyi per yard f 

Yards. s. 1. d. 1. s. d, d. 8. d. 

%o at T5=6o at 10 =3 6 8 at:^sc34 

5 at dittos 3 15 dittoes 4 2 dittOae 2^ 



63 


>5 




1 


10 


ro 




3 


64^ 



5 10 10 



Anfwer 67 9 4|. 



jT I N I S. 



3 6J 



_»< y "^ **^ .« 



P R*0 P O S A L S, 

CBor frmting by Stth/criptm.J^ 

ANALYSIS 

M Ot) E R N G E O O R A f> H Y |^ 

In TH.RE.B PARTS. 



I;. CoiittlRSq;t)(sfimtf(m»Tl]Me^^ 

* ParadDKCSy relative to the ttitaqvtouj gfcibe»^oa 

~ kiefexjSfltfufioa ef facli ^iiits, lines, dfclei, iScc. 

as geogfapliers.lavt concaved tike eardi dothedKi«it}i, 

to itfnSer Ihe latiindi^ lotig^tedo^ ^^>n^K ^°^ ^* 

Aanccs of places imeligible. 

It. Containing tEe naturaldivifion of die teraraqyeotB 
gloGe into lanctand water, &c« an4' alio' the pMiiical 
mriiions into empires, kii^gdpms,. provinces, 5bc« 
MVing an^ account oflthctr uttxation, dcttot, naiii^, 
oivinon, aatient a9id:inDclcrii lAnabitsftts, religion, 
manners, cnftoms, drefs, ^ language, , ieamxng, Jirts, 
fciencesyjnano&durcs, anivcrnucs,^i<Ksettes, ^enia£>, 

inveetions. 



invendonsy coaftitmibny trade, comifteite, laws*. 
government ; capital cities, palaces, temples, 
churches, mofques, halls, bridges, carsvanfiuies, 
public baths, extenfive walls, monntains, mines^ 
fprings, rivers, fountains, lakes, catara^, cascades ,^ 
canals, fifh, fowl, beaSs, ferpents, infers, &c. 

III. Containing an account .of the fttmofthere, withits^ 
various phenomenon andeffe^b, as mnndei^ lights 
ning, hail, rain, fnow, dews, frofts, fogs, winds, 
fiorms, huricanes, &c. alfo an recount of eardi- 
quakes,. water-fpouts, ' vdcanos, fuJien] eruptions,. 
monfoons, &c. an account of meteors, as rainbows, 
halos, parahelia, and parafelene, that is, mock funs 

^ and mock moons^ witK ad ai^cbuht of t^* fj^^^f 
flood, and ebb, in the oceans, feas. Sec. alfi> conjec- 
tures of the area! tides, of light colours, &c. 

C OND IT 10 NTS. ' 

I. That this work will be planted upon a «x>d type 
and paper,, and will njakefi vdume in modedmo, 
£milar or like the pocket ^mpaniota f pnctf to fiib - 
fcribers two fhillingsand'fix penc^ icfwed, or three 
fhillings and two pence boufid ; To be paid on the 
delivery ef the boOK. 

U. There will be a finall map of theworld^neatlj 
engraved^ . i ' . . \ 

ID. The work will be put to.tKeprefsas foonasft 
number of copies fufficient to demy the expcnce 
are fubfcribed fot« 



A D V E R T I S E M E N T. 

TH £ AuthoF alfo has ready for the 
Prcfe, a Tteatilb on Surveyings Gaug* 
ing, and Dialing, in three parts. 
i. Surveying planning dividing, reduc- 
ing, &c. 
II. Gaiiging all forts of pkins, at one inch 
deep^ all forts of veflek,- calks, ullages. 
Set. by^pen^ and Aiding rule. 
IIL Dialing on a jgreat irsaAtty of plains, 
arithmetically and geometrically. Price 
thitp IhiUings fewed, ■ . * 

Alio a treatife oh Algebra containing the 
fimdamental principles of that art, relative 
to fimple equations, quadratic, cubic, biqua- 
dratic, &c. equations, by converging' ferieSy 
infinite feriesj &c. with three hundred qudT- 
* tions folved, to illuftratctheforegoihg dieory. 
Price three (hillings fewed. '' . 

Alfo a courfe of Ledtures on natural 
Philofophy demonftrated by experiment, 
viz. Aftronomy proved by the orrery, 
planetarium, tellurian, kinarium and coniet- 
arium. Geography,] proved by the teneflria} 
globe &c. pneumaticsj'ortheweight, fpring, 
preflure and elafticity of thfe^dr jJroved by 
the iir pump, condenfor and air^n,^&c. 
Electricity dcmonftrated by a number of 
experiments on the-Ekdlric Machine, &c. 

Hydroftatics 



I^roftatks^ iUuftrated by eirperiments 
.with the Hydi:c)Aatk bala«rce« ; Hydraulics, 
I or the natui;^ 4>f pqmp work explained, 

I indgaetiiini . atofet^n^ and grayitadon ; cen- 

tral forces^ proje&iles, laws of ^^tioA| ex- 
|>aitrioft of mecak by heat, proved bfexperi- 
ment ; mechanics dcmoaftming thep^^ or 
j force of the lever, ptUif^icrew, aad wedge, 

by jfw^ models,. &c. of, whed ^carriages, 
. aod :fundiy engii^ 

C)ptic's, or me native of v^fiqn^ txplainfd 

'by 4Bie»$ of aa aittficial eye, (hewing the 

defe£U ^ figitt>a9d, its lonedy. % gbiiei. 

.Of mirrors^ plaiA»cpnv6X| concave^ and cy- 

lindric, thie theory df light, and colours, 

^fd b}rprUBas,:Ieniea, &g« of microicopes, 

1^ 4:om{teuBd, «^ folar, refle^ing, an4 

fnuStulg, telefcqpes,. &u. Price, five &il- 

Aha a. ^reatife of Navigationiorthe ma- 
tiner& mhrori, containing the whole art of 
Ciillng upon, the feas y with exanf^ples in^ 
plain iailuig, traverfe,. parallel, Mercator's, 
pid(ile kcutude^ current, windward, and* 
^^eat^ ciicle faiUng» working, obienrations, 
variation of the compais,, with fuadry ufeful 
tablea )• to keep a journal of a fhip*s way at 
fea, and to correct the dead reckonings 
Price three^Ihillings and fix pence. 
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